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CLAIMS 



[Claim(s)] 

[Claim 1] The nonaqueous absorber characterized by consisting of a bridge formation object (A) of the 
macromolecule (1) with which the configuration unit which has a carboxyl group and/or a sulfonic group in 
intramolecular is contained 20 to 100% of the weight, and it comes to permute 30-100-mol% of the proton of 
this carboxyl group and/or this sulfonic group by the onium cation (B). 

[Claim 2] The absorber according to claim 1 said whose onium cation is the 4th class ammonium cation (B). 
[Claim 3] The absorber according to claim 1 or 2 said the 4th class ammonium cation of whose is one sort 
chosen from the group which consists of an aliphatic series system ammonium cation, an imidazolinium cation, 
and imidazolium ion, or two sorts or more (B). 

[Claim 4] Any of claims 1-3 with which the content of the configuration unit which has the carboxyl group 
and/or sulfonic group of said giant molecule (1) is 40 - 100-mol %, and it comes to permute 50 - 100-mol% of 
the proton of this carboxyl group and/or this sulfonic group by the onium cation, or the absorber of a 
publication (B). 

[Claim 5] For the polymerization front stirrup of said macromolecule (1), the permutation according [ the above 
(A) ] to said onium cation is any of claims 1 -4 from which it carries out in the phase after a polymerization, and 
comes to be obtained, or the absorber of a publication (B). 

[Claim 6] Any of claims 1 -5 whose liquid capacity to the organic solvent chosen from the group which consists 
of propylene carbonate, gamma-butyrolactone, a methanol, and ethanol is lOg - 1,000 g/g, or the absorber of a 
publication (B). 

[Claim 7] Nonaqueous gel which consists of any of claims 1 -6, an absorber (B) of a publication, and an organic 
solvent (2) (C). 

[Claim 8] Gel according to claim 7 which is one sort chosen from the group which said organic solvent (2) 
becomes from an alcoholic system organic solvent, a glycol system organic solvent, a carbonate system organic 
solvent, a ketone system organic solvent, ether system organic solvents, an aliphatic hydrocarbon system 
organic solvent, an aromatic hydrocarbon system organic solvent, a carboxylate system organic solvent, a 
lactone system organic solvent, and a lactam system organic solvent, or two sorts or more (C). 
[Claim 9] The configuration unit which has a carboxyl group and/or a sulfonic group in intramolecular is 
contained 20 to 100% of the weight. And 30- 100-mol % of the proton of this carboxyl group and/or this sulfonic 
group dissolves the macromolecule (1) which it comes to permute by the onium cation into said organic solvent 
(2). [ whether a bridge is constructed using one or two bridge formation means or more which are chosen from 
the group which consists of bridge formation by the cross linking agent, bridge formation by the exposure of 
ultraviolet rays and a radiation, and bridge formation by heating, and ] Or the carboxylic-acid radical and/or 20 - 
100 % of the weight of sulfonic group content monomers which permuted the 30- 100-mol % of proton by the 
onium cation, And the manufacturing method of the gel (C) according to claim 7 or 8 to which a cross linking 
agent carries out the bottom polymerization of existence of the 0 - 80 % of the weight of the monomers in 
which other copolymerization is possible in the above (2) as occasion demands. 

[Claim 10] Any of claims 1-8, the absorber (B) of a publication and a nonwoven fabric, textile fabrics, paper, 
the nonaqueous absorption sheet that consists of a base material chosen from the group which consists of a film 
(D). 

[Claim 11] The configuration unit which has a carboxylic-acid radical and/or a sulfonic group in intramolecular 
is contained 20 to 100% of the weight. 30-100-mol% of the proton of this carboxylic-acid radical and/or this 
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sulfonic group and the macromolecule (1) which it comes to permute by the onium cation To one or two base 
materials or more which are chosen from the group which consists of a nonwoven fabric, textile fabrics, paper, 
and a film, sinking in and/or after carrying out coating, Bridge formation by the exposure of bridge formation 
by the cross linking agent, ultraviolet rays, an electron ray, a gamma ray, etc., [ whether a bridge is constructed 
in ** (1) using one or two bridge formation means or more which are chosen from the group which consists of 
bridge formation by heating, and ] Or the carboxylic acid and/or 20 - 100 % of the weight of sulfonic-acid 
content monomers which permuted the 30-100-mol % of proton by the onium cation, The mixed solution which 
consists of 0 - 80 % of the weight, and a cross linking agent the monomer in which other copolymerization is 
possible The manufacturing method of the sheet (D) according to claim 10 which carries out the polymerization 
of this base material to the above-mentioned base material using one or two means or more which are chosen 
from the group which consists of use of a polymerization initiator, an exposure of ultraviolet rays and a 
radiation, and heating sinking in and/or after carrying out coating. 

[Claim 12] The nonaqueous absorbent which has the shape of a particle the configuration of whose it consists of 
any of claims 1-8, or an absorber (B) of a publication, and is the mean particle diameter of 1-5,000 micrometers 
(E). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nonaqueous absorber which consists of a bridge formation 
object of a specific presentation and its nonaqueous absorption gel, a nonaqueous absorption sheet, and a 
nonaqueous absorbent. 
[0002] 

[Description of the Prior Art] Although the bridge formation object of a sodium polyacrylate salt is used for 
various applications as absorptivity resin from the former, although the absorbed amount about water or urine is 
high, since resin does not swell at all about an organic solvent, by this presentation, it is not applied as the 
absorbent or gelling agent of these organic solvents. As bridge formation resin which absorbs an organic 
solvent, ** dialkylamino alkyl (meta) acrylate, The cross linked polymer of the 3rd class or the 4th class amino- 
group content monomers, such as acryloyl trialkyl ammonium chloride, (patent reference 1), (Meta) ** The 
alcoholic absorbent which consists of a bridge formation object of the copolymer of the vinyl monomer which 
has said account content monomer of the 3rd class amino and carboxyl group (patent reference 2), ** The oil 
absorption agent which consists of a bridge formation object of the acrylate (meta) of the monovalent fatty 
alcohol of carbon numbers 10-16, or a bridge formation object of a nine or less-solubility parameter monomer 
(patent reference 3), ** The absorbent resin (patent reference 4) which consists of bridge formation objects, 
such as alkoxy alkyl (meta) acrylate, or a bridge formation object of N-vinyl lactam, the absorbent resin (patent 
reference 5) which consists of a bridge formation object of a **N-vinyl acetamide are proposed, moreover, in 
the field of a lithium cell or a capacitor As the electrolytic solution, polar organic solvents, such as propylene 
carbonate and gamma-butyrolactone, are used. Usually, for thin-shape-izing (casing loess etc. is the purpose) of 
a cell etc., the liquid spill prevention at the time of breakage, etc. As a macromolecule for the needs which make 
this organic solvent gel to be strong, and make the electrolytic solution gel ** A polyalkylene oxide system 
bridge formation object (a PEO system is called below) (patent reference 6), ** The poly acrylic nitril system 
bridge formation object (a PAN system is called below) (patent reference 7), ** polyacrylic ester system bridge 
formation object, the approach (patent reference 8) of using the polymer of the same presentation as the 
aforementioned ** as a gelling agent of the electrolytic solution, etc. are proposed. 
[0003] 

[Patent reference 1] JP,58-154709,A [the patent reference 2] JP,60-179410,A [the patent reference 3] JP,4- 
100539,A [the patent reference 4] JP,1 1-35632,A [the patent reference 5] JP,4-230250,A [the patent reference 
6] JP,62-285954,A [the patent reference 7] JP,8-264205,A [the patent reference 8] JP,2000-331533,A [0004] 
[Problem(s) to be Solved by the Invention] However, although the bridge formation object of** showed the 
comparatively high absorbed amount to alcohol, not only an absorbed amount is low, but about organic solvents 
other than alcohol, for example, propylene carbonate, gamma-butyrolactone, toluene, etc., this kind of cation 
polymer had the trouble that pH was not suitable for the application of which decomposition of an ester group 
tends [ very ] to take place in four or more fields, and the endurance of polymers, such as a gelling agent of the 
electrolytic solution, is required with the intramolecular interaction of the amino group and an ester group. 
Moreover, it is related with the bridge formation object of the polymer of** - **. Since these polymers are 
polymers of a non-ion system fundamentally and dissociation of a polymer does not take place with said target 
organic solvent, In order the target absorptive power and the target gelation force over an organic solvent are 
weak, absorb these organic solvents and to gel Addition of a lot of polymers was needed, when it was used for 
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the application of about [ being noneconomic ], a cell, a capacitor, etc., the conductivity of the electrolytic 
solution fell by addition of a lot of polymers, and there was a trouble of worsening an electrical property. 
Furthermore, although the lithium cell and the capacitor are used for a cellular phone, a computer, various home 
electronics, etc., when the electrolytic solution of an organic solvent system leaks, a toxic gas occurs, the base 
of other ICs, a semi-conductor, etc. is polluted, or they have the problem of igniting depending on the case. The 
request of the development about the sheet which there is very little liquid capacity to these electrolytic 
solutions, only a nonwoven fabric sheet is not only proposed, but can completely defend with a nonwoven 
fabric practically about prevention of a liquid spill of these electrolytic solutions when a liquid spill takes place 
so much, but can carry out liquid retaining of these organic solvents so much was strong. 
[0005] 

[Means for Solving the Problem] As a result of this invention persons 1 inquiring wholeheartedly in view of the 
above-mentioned situation, the nonaqueous absorber which consists of a bridge formation object of a specific 
presentation had very high absorptive power and gelation force over said organic solvent, and an organic 
solvent's being absorbed so much or being gelled by little addition, and the sheet containing this nonaqueous 
absorber reached [ that the liquid capacity of said organic solvent is very high, and the liquid retaining of the 
organic solvent can be carried out so much, and ] header this invention. Namely, this invention has the 
configuration unit which has a carboxyl group and/or a sulfonic group in intramolecular 20 to 100% of the 
weight. And this carboxyl group And/or, nonaqueous gel which becomes the nonaqueous (absorber B); list 
characterized by 30-100-mol% of the proton of this sulfonic group consisting of a bridge formation object (A) 
of the macromolecule (1) which it comes to permute by the onium cation from ** (B) and an organic solvent (2) 
(C); ** (B) they are nonaqueous absorption (sheet D); nonaqueous absorbent [ which consists of** (B) ] (E); to 
contain, and these manufacturing methods. 
[0006] 

[Embodiment of the Invention] It sets to this invention, and specified quantity content of the configuration unit 
which has a carboxyl group and/or a sulfonic group in intramolecular in order for a nonaqueous absorber (B) to 
make the target organic solvent absorb and gel is carried out, and the proton of this carboxyl group and/or this 
sulfonic group is characterized by consisting of a bridge formation object (A) of the macromolecule (1) which it 
comes to permute by the specified quantity onium cation. As a configuration unit (a) which has a carboxyl 
group and/or a sulfonic group Monomer [, for example, (meta), an acrylic acid, which has a carboxyl group, 
ethacrylic acid, A crotonic acid, a sorbic acid, a maleic acid, an itaconic acid, a fumaric acid, a cinnamic acid, 
And], such as those anhydrides; Sulfonic group content monomer [, for example, an aliphatic series vinyl 
sulfonic-acid [vinyl sulfonic acid, ], such as an allyl compound sulfonic acid, a vinyltoluene sulfonic acid, and a 
styrene sulfonic acid, Acrylate mold sulfonic-acid [sulfoethyl (meta) acrylate, (Meta) ]], such as], such as 
sulfopropyl (meta) acrylate, and (meta) an acrylamide mold sulfonic-acid [acrylamide-isobutane sulfonic acid, 
etc. is mentioned, and these one sort or two sorts or more can be made into the configuration unit in a 
macromolecule (1). It is the configuration unit which has the carboxyl group and/or sulfonic group of carbon 
numbers 3-30 preferably. 

[0007] moreover, as an approach of obtaining the macromolecule (1) which carries out specified quantity 
content of the configuration unit which has a carboxyl group and/or a sulfonic group at intramolecular Besides 
the approach of carrying out the specified quantity polymerization of the monomer (a 1 ) which forms the above- 
mentioned configuration unit (a) For example, the polymerization of the monomers which can be easily 
changed into a carboxyl group or a sulfonic group, such as an esterification object, an amidation object, etc. of 
said carboxyl group and a sulfonic group content monomer, is carried out. What introduced the configuration 
unit of the carboxyl group of the specified quantity, or a sulfonic group into intramolecular using approaches, 
such as hydrolysis, Although the graft copolymer of the carboxyl group, the sulfonic group content 
polysaccharide macromolecule and this polysaccharide which are represented by the carboxymethyl cellulose, 
and other monomers etc. can be illustrated If the polymer which finally carries out specified quantity content of 
the configuration unit of a carboxyl group and/or a sulfonic group is obtained, there will be especially no 
limitation. In this invention, the content in the macromolecule (1) of the configuration unit which has a carboxyl 
group and/or a sulfonic group is 20 - 100 % of the weight usually 60 - 100 % of the weight still more preferably 
40 to 100% of the weight preferably based on the weight of a macromolecule (1). Even if it permutes the proton 
of a carboxylic acid or a sulfonic acid by the onium cation later mentioned as a content is less than 20%, the 
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absorbed amount to the target organic solvent may be unable to fall, or if little, the target organic solvent may 
not be gelable. 

[0008] As a monomer (b) which forms configuration units other than the configuration unit which has a 
carboxyl group and/or a sulfonic group in this invention and which can be copolymerized For example, (meta), 
an acrylic-acid alkyl (carbon numbers 1-30) ester [(meta) methyl acrylate, An ethyl acrylate, acrylic-acid (meta) 
propyl, butyl acrylate (meta), (Meta) Acrylic-acid ethylhexyl, acrylic-acid (meta) octyl, (Meta) ], such as 
acrylic- acid dodecyl, acrylic-acid (meta) stearyl, and acrylic-acid (meta) cyclohexyl; (meta) Acrylic-acid oxy- 
alkyl (carbon numbers 1-4) [(meta) acrylic-acid hydroxyethyl, (Meta) Acrylic-acid hydroxypropyl, acrylic-acid 
(meta) monochrome (polyethylene glycol) ester (PEG number average molecular weight: 100-4000), (Meta) 
Acrylic-acid monochrome (polypropylene glycol) ester (PPG number average molecular weight: 100-4000), 
(Meta) An acrylic-acid mono-methoxy polyethylene glycol (PEG number average molecular weight: 100-4000), 
(Meta) ], such as acrylic-acid mono-methoxy propylene glycol (PPG number average molecular weight: 100- 
4000), (Meta) (Meta) acrylamide [(meta) acrylamide and (**) — methyl (meta) acrylamide - (**) — ethyl 
(meta) acrylamide and (**) — ], such as propyl (meta) acrylamide, — The allyl compound ether [methyl allyl 
compound ether, the ethyl allyl compound ether, The propyl allyl compound ether, glycerol monoallyl ether, the 
trimethylol propane triaryl ether, ], the alpha olefin [isobutylenes of carbon numbers 4-20, such as 
pentaerythritol monoallyl ether, 1-hexene, 1-octene, iso octene, 1-nonene, 1-decene, ], such as 1-dodecen, the 
aromatic series vinyl compound [styrene of carbon numbers 8-20, ], such as t-butyl styrene and octyl styrene, 
other vinyl compound [N-vinyl acetamides, ], such as caproic-acid vinyl, lauric-acid vinyl, and stearin acid 
vinyl, amino-group content monomer [dialkyl (carbon number of alkyl: 1-5) aminoethyl (meta) acrylate, Meta 
(acryloyl) oxy-ethyl trialkyl (alkyl carbon number: 1-5) ammonium chloride, An alkali-metal salt, a 1 - tertiary 
amine salt, or an alkanol amine salt of the monomer which has], such as a star's picture or sulfate, and said 
carboxyl group, and a sulfonic group etc. can be mentioned. These monomers (b) should just copolymerize one 
sort or two sorts or more as occasion demands within the limits of the above (a f ) and the specified quantity (less 
than 80% of a polymer configuration unit). 

[0009] In said monomer (b), the acrylic-acid (meta) alkyl ester from viewpoints, such as the polymerization 
nature of a monomer and the stability of the generated polymer, acrylic-acid (meta) oxy-alkyls, allyl compound 
ether, alpha olefins, and aromatic series vinyl compounds are desirable. Moreover, since it is aimed at 
absorption and gelation of various organic solvents in this invention, It doubles with SP value (SORYU kinky 
thread tee-parameter) of the organic solvent used as these objects. It is more more desirable for SP value of the 
target organic solvent [ since it is easy to go up an absorbed amount and the gelation force the direction where 
the difference of an organic solvent and SP value of a monomer (b) chose five or less monomer (b) is desirable, 
and ], and SP value of said monomer (b) to choose three or less thing. 

[0010] this invention — setting — the proton of said carboxyl group and/or a sulfonic group — an onium cation — 
30-100-mol % ~ permuting is indispensable. It is one sort chosen from the group of the cation which consists of 
the 4th class ammonium cation (I), the 3rd class phosphonium cation (II), the 4th class phosphonium cation 
(III), and the 3rd class oxonium cation (IV) as an onium cation, or two sorts or more. As the 4th class 
ammonium cation (I), following (1-1) - (1-1 1) is mentioned (the language of a cation is omitted below). 
The 4th class ammonium of an aliphatic series system which has carbon numbers 4-30 or the alkyl beyond it, 
and/or an alkenyl radical; (1-1) Tetramethylammonium, ethyl trimethylammonium, diethyl 
dimethylannmonium, triethyl methylammonium, tetraethylammonium, trimethyl propyl ammonium, dimethyl 
propyl ammonium, ethyl methyl dipropyl ammonium, tetrapropylammonium, butyl trimethylammonium, 
dimethyl dibutyl ammonium, tetrabutylammonium, etc.; 

[001 1] Carbon numbers 6-30 or the 4th class ammonium of aromatic series beyond it; (1-2) Trimethyl phenyl 
ammonium, dimethyl ethyl phenyl ammonium, triethyl phenyl ammonium, etc.; 

[0012] Carbon numbers 3-30 or the 4th class ammonium of alicyclic beyond it; (1-3) N and N-dimethyl 
PIROJINIUMU, N-ethyl-N-methyl pyrrolidinium, N, and N-diethyl PIROJINIUMU, N, N dimethyl mol 
HORINIUMU, N-ethyl-N-methyl mol HORINIUMU, N, N diethyl mol HORINIUMU, N, N dimethyl 
piperidinium, N, and N-diethyl piperidinium etc.; 

[0013] Carbon numbers 3-30 or imidazolinium beyond it; 1, 2, 3-trimethyl imidazolinium, (1-4) 1, 2, 3, 4- 
tetramethyl imidazolinium, 1 and 3, 4-trimethyl-2-ethyl imidazolinium, 1, the 3-dimethyl -2, 4-diethyl 
imidazolinium, 1 , the 2-dimethyl -3, 4-diethyl imidazolinium, 1, 2-dimethyl-3-ethyl imidazolinium, l-ethyl-3- 
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methyl imidazolinium, l-methyl-3-ethyl imidazolinium, 1, 2 and 3, 4-tetraethyl imidazolinium, 1, 2, 3-triethyl 
imidazolinium, 4-cyano -1,2, 3-trimethyl imidazolinium, 2-cyano methyl -1, 3-dimethyl imidazolinium, 4- 
acetyl -1,2, 3-trimethyl imidazolinium, 3-acetyl methyl -1, 2-dimethyl imidazolinium, 4-methyl carboxymethyl 
-1,2, 3-trimethyl imidazolium, The 3-methoxy -1, 2-dimethyl imidazolium, 4-formyl -1,2, 3-trimethyl 
imidazolium, The 4-formyl -1, 2-dimethyl imidazolium, 3-hydroxyethyl -1,2, 3-trimethyl imidazolium, 3- 
hydroxyethyl -1, 2-dimethyl imidazolium, etc.; 

[0014] Carbon numbers 3-30 or imidazolium beyond it; 1, 3-dimethyl imidazolium, (1-5) l-ethyl-3-methyl 
imidazolium, 1-methy 1-3 -ethyl imidazolium, 1, 2, 3-trimethyl imidazolium, 1, 2 and 3, 4-tetramethyl 
imidazolium, 1, 3 -dimethyl -2-ethyl imidazolium, 1, 2-dimethyl-3-ethyl imidazolium, l-ethyl-3-methyl 
imidazolium, l-methyl-3-ethyl imidazolium, 1, 2, 3-triethyl imidazolium, 1, 2 and 3, 4-tetraethyl imidazolium, 

1, 3-dimethyl-2-phenyl imidazolium, 1, 3-dimethyl-2-benzyl imidazolium, The 1 -benzyl -2, 3-dimethyl 
imidazolium, 4-cyano -1,2, 3-trimethyl imidazolium, 3-cyano methyl -1, 2-dimethyl imidazolium, 4-acetyl - 1, 

2, 3-trimethyl imidazolium, 3-acetyl methyl -1, 2-dimethyl imidazolium, 4-carboxymethyl -1,2, 3-trimethyl 
imidazolium, 3-methyl carboxymethyl -1, 2-dimethyl imidazolium, 4-methoxy -1,2, 3-trimethyl imidazolium, 
4-formyl -1,2, 3-trimethyl imidazolium, 3-formyl methyl -1, 2-dimethyl imidazolium, 3-hydroxyethyl -1,2- 
dimethyl imidazolium, 2-hydroxyethyl -1, 3-dimethyl imidazolium, N, and N'-dimethylbenzo imidazo 
ZORIMU, N, and N f - diethyl benzoimidazo ZORIMU and N-methyl-N'-ethylbenzo imidazolium etc.; 

[0015] Carbon numbers 4-30 or tetrahydro pilus midge NIUMU beyond it; 1, 3-dimethyl tetrahydro pyridinium, 
(1-6) 1, 2, 3-trimethyl tetrahydro pyridinium, 1, 2 and 3, 4-tetramethyl tetrahydro pyridinium, The 8-methyl -1, 
8-diazabicyclo [5, 4, 0]-7-UNDESENIUMU, The 5-methyl -1, 5-diazabicyclo [4, 3, 0]-5-NONENIUMU, 4- 
cyano -1,2, 3-trimethyl tetrahydro pilus MIJINIUMU, 3-cyano methyl -1, 2-dimethyl tetrahydro pilus 
MIJINIUMU, 4-acetyl - 1, 2, 3 trimethyl tetrahydro pilus MIJINIUMU, 3-acetyl methyl -1, 2-dimethyl 
tetrahydro pilus MIJINIUMU, 4-methyl carboxymethyl -1,2, 3-TORIMECHIRU-tetrahydro pilus midge 
NIUMU, 4-methoxy -1,2, 3-trimethyl tetrahydro pilus MIJINIUMU, 3-methoxymethyl -1, 2-dimethyl 
tetrahydro pilus MIJINIUMU, 4-hydroxymethyl -1,2, 3-trimethyl tetrahydro pilus MIJINIUMU, 4- 
hydroxymethyl -1 , 3-dimethyl tetrahydro pilus MIJINIUMU, etc.; 

[0016] (1-7) dihydrohydronalium pilus MIJINIUMU; beyond carbon numbers 4-30 or it — 1, 3-dimethyl -2, 4- 
or -2, and 6-dihydropilus midge NIUMU [— these — 1 and 3-dimethyl - it is written as 2, 4, and (6)-dihydropilus 
midge NIUMU, and the same expression as the following is used.] 1, 2, 3-trimethyl -2, 4, (6)-dihydropilus 
midge NIUMU, 1, 2, 3, 4-tetramethyl - 2, 4, (6)-dihydropilus midge NIUMU, 1, 2, 3, 5-tetramethyl - 2, 4, (6)- 
dihydroPIMIJINIUMU, The 8-methyl -1, 8-diaza cyclo [5, 4, 0]-7, 9(10)-undecane JIENIUMU, The 5-methyl - 
1, 5-diaza cyclo [4, 3, 0]-5, 7(8)-nona JIENIUMU, 2-cyano methyl -1, 3-dimethyl - 2, 4, (6)-dihydropilus midge 
NIUMU, 3-acetyl methyl -1, 2-dimethyl - 2, 4, (6)-dihydropilus midge NIUMU, 4-methyl carboxymethyl -1,2, 
3-trimethyl -2, 4, (6)-dihydropilus midge NIUMU, 4-methoxy -1,2, 3-trimethyl -2, 4, (6)-dihydropilus midge 
NIUMU, 4-formyl [ - 2, 4, (6)-dihydropilus midge NIUMU, etc.; ] - 1, 2, 3-trimethyl -2, 4, (6)-dihydropilus 
midge NIUMU, 3-hydroxyethyl -1, 2-dimethyl - 2, 4, (6)-dihydropilus midge NIUMU, 2-hydroxyethyl -1, 3- 
dimethyl 

[0017] GUANIJIUMU which has carbon numbers 3-30 or an imidazolinium frame beyond it; (1-8) 2- 
dimethylamino -1,3, 4-trimethyl imidazolinium, 2-diethylamino -1,3, 4-trimethyl imidazolinium, 2- 
diethylamino -1, 3-dimethyl-4-ethyl imidazolinium, The 2-dimethylamino-l -methyl -3, 4-diethyl 
imidazolinium, 2-diethylamino -1,3, 4-triethyl imidazolinium, 2-dimethylamino -1, 3-dimethyl imidazolinium, 

2- diethylamino -1, 3-dimethyl imidazolinium, 2-diethylamino -1, 3-diethyl imidazolinium, 1, 5, 6, 7-tetrahydro 
-1 and 2-dimethyl -2H-imide [1, 2a] imidazolinium, 1, 5, 6, 7-tetrahydro 1 and 2-dimethyl-2H-pyrimide [1, 2a] 
imidazolinium, 1, 5-dihydro - 1, 2-dimethyl — 2H-pyrimide [1, 2a] imidazolinium, 2-dimethyl-3-cyano methyl - 
1 -methyl imidazolinium 2-dimethylamino-3-methyl carboxymethyl- 1 -methyl imidazolinium, 2-dimethylamino- 

3 - methoxymethyl-1 -methyl imidazolinium, The 2-dimethylamino-4-formyl -1, 3-dimethyl imidazolinium, 2- 
dimethylamino-3-hydroxyethyl-l -methyl imidazolinium, 2-dimethylamino-4-hydroxymethyl -1, 3-dimethyl 
imidazolinium, etc.; 

[0018] GUANIJIUMU which has carbon numbers 3-30 or an imidazolium frame beyond it; (1-9) 2- 
dimethylamino -1,3, 4-trimethyl imidazolium, 2-diethylamino -1,3, 4-trimethyl imidazolium, 2-diethylamino 
-1, 3-dimethyl-4-ethyl imidazolium, The 2-diethylamino- 1 -methyl -3, 4-diethyl imidazolium, 2-diethylamino - 
1,3, 4-triethyl imidazolium, 2-dimethylamino -1, 3-dimethyl imidazolium, 2-dimethylamino- l-ethyl-3-methyl 
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imidazolium, 2-diethylamino -1, 3-diethyl imidazolium, 1, 5, 6, 7-tetrahydro -1 and 2-dimethyl-2H-imide [1, 
2a] imidazolium, 1, 5, 6, 7-tetrahydro -1 and 2-dimethyl-2H-pyrimide [1, 2a] imidazolium, 1, 5-dihydro -1,2- 
dimethyl-2H-pyrimide-[l,a [ 2 ]] imidazolium, 2-dimethylamino-3-cyano methyl- 1 -methyl imidazolium, The 2- 
dimethylamino-acetyl -1, 3-dimethyl imidazolium, 2-dimethylamino-4-methyl carboxymethyl -1, 3-dimethyl 
imidazolium, The 2-dimethylamino-4-methoxy -1, 3-dimethyl imidazolium, 2-dimethylamino-3- 
methoxymethyl-1 -methyl imidazolium, 2-dimethylamino-3-formyl methyl- 1 -methyl imidazolium, 2- 
dimethylamino-4-hydroxymethyl -1, 3-dimethyl imidazolium, etc.; 

[0019] GUANIJIUMU which has carbon numbers 4-30 or a tetrahydro pilus midge NIUMU frame beyond it; 
(1-10) 2-dimethylamino -1,3, 4-trimethyl tetrahydro pilus MIJINIUMU, 2-diethylamino -1,3, 4-trimethyl 
tetrahydro pilus MIJINIUMU, 2-diethylamino -1, 3-dimethyl-4-ethyl tetrahydro pilus MIJINIUMU, The 2- 
diethylamino-1 -methyl -3, 4-diethyl tetrahydro pilus MIJINIUMU, 2-dimethylamino -1, 3-dimethyl tetrahydro 
pilus MIJINIUMU, 2-diethylamino -1, 3-dimethyl tetrahydro pilus MIJINIUMU, 2-diethylamino -1, 3-diethyl 
tetrahydro pilus MIJINIUMU, 1, 3, 4, 6, 7, 8-hexahydro -1, 2-dimethyl-2H-imide [l,a [ 2 ]] pilus midge 
NIUMU, 1, 3, 4, 6, 7, 8-hexahydro -1, 2-dimethyl-2H-pyrimide [l,a [ 2 ]] pilus midge NIUMU, 2, 3, 4, 6- 
tetrahydro - 1 Two — Dimethyl-2H-pyrimide [l,a [ 2 ]] pilus midge NIUMU, 2-dimethylamino-3-cyano methyl- 
1 -methyl tetrahydro pilus MIJINIUMU, 2-dimethylamino-4-acetyl - 1 Three - Dimethyl tetrahydro pilus 
MIJINIUMU 2-dimethylamino-4-methyl carboxymethyl -1, 3-dimethyl tetrahydro pilus MIJINIUMU, 2- 
dimethylamino-3-methyl carboxymethyl- 1 -methyl tetrahydro pilus MIJINIUMU, 2 - Dimethylamino-3- 
methoxymethyl-1 -methyl tetrahydro pilus MIJINIUMU, The 2-dimethylamino-4-formyl -1, 3-dimethyl 
tetrahydro pilus MIJINIUMU, 2 - Dimethylamino-3 -hydroxy ethyl- 1 -methyl tetrahydro pilus MIJINIUMU, 2- 
dimethylamino-4-hydroxymethyl -1, 3-dimethyl tetrahydro pilus MIJINIUMU, etc.; 

[0020] GUANIJIUMU which has carbon numbers 4-30 or a dihydropilus midge NIUMU frame beyond it; (I- 
11) 2-dimethylamino -1,3, 4-trimethyl -2, 4(6)-dihydropilus midge NIUMU, 2-diethylamino -1,3, 4-trimethyl 
-2, 4(6)-dihydropilus midge NIUMU, The 2-dimethylamino- 1 -methyl -3, the 4-diethyl -2, 4(6)-dihydropilus 
midge NIUMU, The 2-diethylamino- 1 -methyl -3, the 4-diethyl -2, 4(6)-dihydropilus midge NIUMU, 2- 
diethylamino -1,3, 4-triethyl -2, 4(6)-dihydropilus midge NIUMU, 2-diethylamino -1, the 3-dimethyl -2, 4(6)- 
dihydropilus midge NIUMU, 2-diethylamino -1, the 3-dimethyl -2, 4(6)-dihydropilus midge NIUMU, The 2- 
dimethylamino-l-ethyl-3-methyl -2, 4(6)-dihydropilus midge NIUMU, 1, 6, 7, 8-tetrahydro - 1 , 2-dimethyl-2H- 
imide [l,a [ 2 ]] pilus midge NIUMU, 1, 6-dihydro - 1, 2-dimethyl-2H-imide [l,a [ 2 ]] pilus midge NIUMU, 1, 
6-dihydro - 1, 2-dimethyl-2H-pyrimide [l,a [ 2 ]] pilus midge NIUMU, 2-dimethylamino-4-cyano - 1, the 3- 
dimethyl -2, 4(6)-dihydropilus midge NIUMU, The 2-dimethylamino-4-acetyl -1, the 3-dimethyl -2, 4(6)- 
dihydropilus midge NIUMU, The 2-dimethylamino-3-acetyl methyl- 1 -methyl -2, 4(6)-dihydropilus midge 
NIUMU, The 2-dimethylamino-3 -methyl carboxymethyl- 1 -methyl -2, 4(6)-dihydropilus midge NIUMU, The 2- 
dimethylamino-4-methoxy -1, the 3-dimethyl -2, 4(6)-dihydropilus midge NIUMU, The 2-dimethylamino-4- 
formyl -1, the 3-dimethyl -2, 4(6)-dihydropilus midge NIUMU, The 2-dimethylamino-3-formyl methyl- 1- 
methyl -2, 4(6)-dihydropilus midge NIUMU, 2-dimethylamino-4-hydroxymethyl -1, the 3-dimethyl -2, 4(6)- 
dihydropilus midge NIUMU, etc.; 

[0021] Following (II- 1) - (II-3) is mentioned as the 3rd class phosphonium cation (II). 

The 3rd class phosphonium of an aliphatic series system which has carbon numbers 1-30 or the alkyl beyond it, 
and/or an alkenyl radical; (II- 1) Trimethyl sulfonium, triethyl sulfonium, ethyl dimethyl sulfonium, diethyl 
methyl sulfonium, etc.; 

Carbon numbers 6-30 or the 3rd class phosphonium of an aromatic series system beyond it; (II-2) Phenyl 
dimethyl sulfonium, phenylethyl methyl sulfonium, phenylmethyl benzyl sulfonium, etc.; 
Carbon numbers 3-30 or the 3rd class phosphonium of alicyclic beyond it; (II-3) Methylthio RANIUMU, 
phenylthio RANIUMU, methyl thia NIUMU, etc.; 

[0022] Following (IH-1) - (HI-3) is mentioned as the 4th class phosphonium cation (III). 

The 4th class phosphonium of an aliphatic series system which has carbon numbers 1-30 or the alkyl beyond it, 
and/or an alkenyl radical; (III- 1 ) Tetramethylphosphonium, tetraethyl phosphonium, tetra-propyl phosphonium, 
tetrabuthyl phosphonium, methyl triethyl phosphonium, methyl TORIPURO pill phosphonium, methyl tributyl 
phosphonium, dimethyl diethyl phosphonium, dimethyl dipropyl phosphonium, dimethyl dibutyl phosphonium, 
trimethyl ethyl phosphonium, trimethyl propyl phosphonium, trimethyl butyl phosphonium, etc.; 
Carbon numbers 6-30 or the 4th class phosphonium of an aromatic series system beyond it; (HI-2) 
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Triphenylmethyl phosphonium, diphenyl dimethyl phosphonium, triphenyl benzyl phosphonium, etc.; 
Carbon numbers 3-30 or the 4th class phosphonium of alicyclic beyond it; (III-3) 1 and 1 -dimethyl phospho 
RANIUMU, 1 -methyl- 1 -ethyl phospho RANIUMU, 1, and 1 -diethyl phospho RANIUMU, 1, and 1 -dimethyl 
phospho RINANIUMU, 1 -methyl- 1 -ethyl phospho RINANIUMU, 1, and 1 -diethyl phospho RINANIUMU, 1, 
and 1-pentaethylene phospho RINANIUMU etc.; 

[0023] Following (IV- 1) - (IV-3) is mentioned as the 4th class oxonium cation (IV). 

The 3rd class oxonium of an aliphatic series system which has carbon numbers 1-30 or the alkyl beyond it, 
and/or an alkenyl radical; (IV-1) Trimethyl oxonium, triethyl oxonium, ethyl dimethyl oxonium, diethyl methyl 
oxonium, etc.; 

Carbon numbers 6-30 or the 3rd class oxonium of an aromatic series system beyond it; (IV-2) Phenyl dimethyl 
oxonium, phenylethyl methyl oxonium, phenylmethyl benzyl oxonium, etc. ; 

Carbon numbers 3-30 or the 3rd class oxonium of alicyclic beyond it; (IV-3) Methyl oxo-RANIUMU, phenyl 
oxo-RANIUMU, methyl OKISANIUMU, etc.; 

[0024] an onium cation desirable in these — (I) — it is — a still more desirable thing — (1-1) — and (1-4) (1-5) — it 
is — especially a desirable thing — and (1-4) (1-5) — it is . These onium cation may use together one sort or two 
sorts or more. 

[0025] In this invention, the approach the approach of introducing an onium cation into a giant molecule 
permutes the proton of the carboxyl group of a giant molecule and/or a sulfonic group by said onium cation is 
mentioned. Although which approach may be used as long as it is the approach of permuting by the specified 
quantity onium cation as an approach of permuting a proton, by the onium cation, for example, the hydroxide 
salt (for example, tetraethylammonium high DOROKI side etc.) of the above-mentioned onium cation and 
monomethyl carbonic acid ghost salts (for example, 1, 2, 3, a 4-trimethyl imidazolinium monomethyl carbonate, 
etc.) are added to the macromolecule containing a carboxyl group and/or a sulfonic group, and it can carry out 
replaceable to performing dehydration, a decarboxylation, and a demethanol as occasion demands easily. 
Moreover, you may permute similarly in the phase of a monomer. Although the approach of permuting the 
proton of an acid by the onium cation about the phase of the permutation by the onium cation after creating the 
approach of postpolymerizing which permuted the monomer which contains said carboxyl group and/or 
sulfonic group, for example by the onium cation, and the giant molecule which has a carboxyl group and/or a 
sulfonic group etc. can be mentioned, as long as the proton of the carboxylic acid of a final giant molecule 
and/or a sulfonic acid is permuted, you may carry out in which phase. 

[0026] although the degree (whenever [ permutation ]) which permutes the proton of a carboxyl group and/or a 
sulfonic group by said onium cation changes variously with applications (for example, application of a 
nonaqueous absorption sheet, a nonaqueous water absorption agent, the gelling agent of the electrolytic 
solution, etc., etc.) of the last article — usually — whenever [ permutation ] — 30-100-mol % — desirable — 50- 
100-mol % — it is 70-100-mol % still more preferably. Moreover, whenever [ permutation ] has especially 
desirable 90-100-mol % and higher one from a viewpoint in which an activity proton is reduced in the case of 
the gelling agent of the lithium cell with which an application contains lithium salt. As for dissociation of the 
carboxyl group of a giant molecule (1), a sulfonic group, and an onium cation, whenever [ by the onium cation / 
permutation ] is too low less than [ 30 mol % ], and the swelling force and the gelation force may be low, or 
depending on an application, there are too many activity protons and they may reduce an electrical property. 
[0027] In this invention, finally, said macromolecule (1) with which specified quantity content of the 
configuration unit which has a carboxyl group and/or a sulfonic group was carried out, and this carboxyl group 
and/or this sulfonic group were permuted by the specified quantity onium cation constructs a bridge in which 
phase, and is used as a bridge formation object. As the approach of bridge formation, it is good by the well- 
known approach, for example, the approach of the following ** - ** can be mentioned. 
Bridge formation by the copolymeric cross linking agent; ** Said carboxyl group and/or a sulfonic group 
content monomer (a*), Multiple- valued vinyl mold cross linking agents, such as a copolymeric cross linking 
agent [divinylbenzene which has two or more double association in the **** intramolecular which is 
copolymerized according to the onium cation substitution product of this monomer, and the need, and in which 
other monomers (b) and copolymerization are possible, Acrylamide (meta) mold cross linking agents, such as N 
and N'-methylenebis acrylamide, How to copolymerize], such as multiple-valued (meta) acrylic ester mold 
cross linking agents, such as multiple- valued allyl compound ether mold cross linking agents, such as the 
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pentaerythritol triaryl ether, and trimethylolpropane triacrylate, and construct a bridge. 
[0028] Bridge formation by the reactant cross linking agent; ** The monomer which has a carboxyl group 
and/or a sulfonic group, or its onium cation substitution product, Multiple-valued isocyanate mold cross linking 
agents, such as reactant cross linking agent [4 which have in intramolecular the functional group of a monomer 
copolymerized as occasion demands, and two functional groups or more which can react, and 4 f - 
diphenylmethane diisocyanate, Multiple- valued epoxy mold cross linking agents, such as polyglycerol 
polyglycidyl ether, How to construct a bridge using], such as polyvalent-metallic-salt mold cross linking agents, 
such as halo epoxy mold cross linking agents, such as multiple-valued amines, such as polyhydric-alcohol mold 
cross linking agents, such as a glycerol, a hexamethylenetetramine, and polyethyleneimine, an imine mold cross 
linking agent, and epichlorohydrin, and an aluminum sulfate. 

Bridge formation by the polymerization reactivity cross linking agent; ** Said carboxyl group and/or a sulfonic 
group content monomer (a'), It has double association in the **** intramolecular which is copolymerized 
according to the onium cation substitution product of this monomer, and the need and in which other monomers 
(b) and copolymerization are possible. And the monomer which has a carboxyl group and/or a sulfonic group, 
or its onium cation substitution product, How to construct a bridge using the polymerization reactivity cross 
linking agent [allyl compound epoxy mold cross linking agents, such as glycidyl (meta) acrylate mold cross 
linking agents, such as glycidyl methacrylate, and allyl glycidyl ether,] etc. which has in intramolecular the 
functional group of a monomer copolymerized as occasion demands, and the functional group which can react. 
[0029] ** Bridge formation by exposure; how to irradiate radiations, such as ultraviolet rays, an electron ray 
and a gamma ray, and microwave, at the approach of irradiating radiations, such as ultraviolet rays, an electron 
ray and a gamma ray, and microwave, and constructing a bridge over said giant molecule (1) in a giant 
molecule (1), or said monomer, and to perform a polymerization and bridge formation to coincidence etc. 
** Bridge formation by heating; how to heat said macromolecule (1) at 100 degrees C or more, and carry out 
heat bridge formation [bridge formation between the carbon by generating of the radical by heating, and bridge 
formation between functional groups] between the molecules of a macromolecule (1) etc. Although a thing 
desirable in these bridge formation approaches changes with the application of the last article, and gestalten, 
when it thinks synthetically, they are **, **, and **. 

[0030] Things desirable in said copolymeric cross linking agent are a multiple-valued (meta) acrylamide mold 
cross linking agent, an allyl compound ether mold cross linking agent, and a multiple- valued (meta) acrylic 
ester mold cross linking agent, and a still more desirable thing is an allyl compound ether mold cross linking 
agent. Things desirable in said reactant cross linking agent are a multiple-valued isocyanate mold cross linking 
agent and a multiple-valued epoxy mold cross linking agent, and a more desirable thing is the multiple- valued 
isocyanate mold cross linking agent or multiple-valued epoxy mold cross linking agent which has three or more 
functional groups in intramolecular. Although it can choose suitably about a degree of cross linking for the 
purpose to be used, when using a copolymeric cross linking agent, 0.001 - 10 % of the weight is desirable to 
total monomer weight, and 0.01 - 5 % of the weight is more desirable. Although created using the bridge 
formation object of this invention, when desirable additions differ and create the nonaqueous absorption sheet 
and nonaqueous absorbent which are mentioned later according to a class, its 0.001 - 10 % of the weight is 
desirable to total polymer weight, and the addition in the case of using a reactant cross linking agent has 0.01 - 
50 desirable % of the weight, when creating the unified gel containing the organic solvent mentioned later. 
[003 1 ] In this invention, the solution polymerization method in the inside of the solvent which a well-known 
approach is sufficient also as the polymerization method of other monomers (b) copolymerized according to the 
onium cation substitution product and need for said carboxyl group and/or a sulfonic group content monomer, 
and this monomer, for example, each aforementioned monomer and the aforementioned polymer to generate 
dissolve, the bulk-polymerization method which carries out a polymerization, without using a solvent, an 
emulsion-polymerization method, etc. can be illustrated. A thing desirable in this is a solution polymerization 
method. Although the organic solvent by solution polymerization can be suitably chosen by the solubility of the 
monomer to be used or a polymer, it can mention aromatic hydrocarbon, water, etc., such as ether, such as 
carboxylate, such as ketones, such as lactone, such as lactone, such as carbonate, such as alcohols, such as a 
methanol and ethanol, ethylene carbonate, propylene carbonate, and dimethyl carbonate, and gamma- 
butyrolactone, and epsilon caprolactam, an acetone, and a methyl ethyl ketone, and ethyl acetate, a 
tetrahydrofuran, and dimethoxyethane, toluene, and a xylene, for example These solvents may mix and use one 
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sort or two sorts or more. Although especially limitation does not have the polymerization concentration in 
solution polymerization, either and it changes variously with target applications, 1 - 80 % of the weight is 
desirable, and 5 - 60 % of the weight is more desirable. 

[0032] A polymerization initiator is also easy to be the usual thing. Azo system initiator [azobisisobutyronitril, 
An azobis cyano valeric acid, azobis (2,4-dimethylvaleronitrile), ], such as azobis (2-amidinopropane) 
dihydrochloride and azobis {2-methyl-N- (2-hydroxyethyl} PUROROPI-on amide), A peroxide system initiator 
[benzoyl peroxide, di-t-butyl peroxide, ], such as cumene hydronalium peroxide, succinic acid peroxide, JI (2- 
ethoxyethyl) peroxi dicarbonate, and a hydrogen peroxide, and a redox initiator [combination of the above- 
mentioned peroxide system initiator and a reducing agent (an ascorbic acid and persulfate)] etc. can be 
illustrated. The approach of irradiating radiations, such as the approach and gamma ray which add a 
photosensitization initiator [a benzophenone] etc. and irradiate ultraviolet rays as other polymerization methods, 
and an electron ray, and carrying out a polymerization etc. can be illustrated. Although there is especially no 
limitation, 0.0001 - 5% of the addition of the initiator in the case of using a polymerization initiator is desirable 
to the AUW of the monomer to be used, and is still more desirable. [ 0.001 - 2% of] Although it changes 
variously with the molecular weight which also makes polymerization temperature the purpose, the 
decomposition temperature of an initiator, boiling points of the solvent to be used, etc., -20-200 degrees C is 
desirable, and 0-100 degrees C is still more desirable. 

[0033] Although it is characterized by the nonaqueous absorber (B) of this invention consisting of a bridge 
formation object (A) acquired as mentioned above, various gestalten can be processed for the purpose and there 
is especially no limitation, as a desirable gestalt, the gestalt of the shape of the shape of a particle and a sheet 
can be mentioned. Hereafter, although the creation approach of a desirable gestalt is explained, since the 
creation approach, etc. desirable approach, etc. change a little with gestalten, each is explained. When making 
into the shape of a particle the nonaqueous absorber (B) which consists of a bridge formation object (A) of this 
invention, the particle diameter has desirable 1-5,000 micrometers at mean particle diameter, and it is 50-2,000 
micrometers more preferably. Although there will be especially no limitation as an approach of acquiring a 
particle-like gestalt if it finally becomes particle-like, approaches, such as following (i) - (iv), are mentioned, for 
example. Although the liquid capacity of (B) of this this invention changes with the class of target organic 
solvent, said polymer presentations, gel strength, etc. variously, it is 30 - 900 g/g preferably [ designing / g / the 
liquid capacity to the organic solvent chosen from propylene carbonate, gamma-butyrolactone, a methanol, and 
ethanol in 10-l,000g /], and more preferably, and is 50 - 500 g/g especially preferably. The problem that the gel 
strength of the nonaqueous absorber which carried out liquid retaining of the organic solvent to liquid capacity 
being sharply large compared with the conventional nonaqueous absorber, and their being 1 ,000 or less g/g is 
too weak does not have liquid capacity at 1 0 or more g/g, either. 

[0034] (i); how to create the nonaqueous absorber (B) which copolymerizes said copolymeric cross linking 
agent using a solvent as occasion demands, and consists of a bridge formation object (A) of a macromolecule 
(1), distill off a solvent by approaches, such as desiccation, as occasion demands, pulverize using the well- 
known grinding approach, and make it into the shape of a particle. 

(ii); how to distill off a solvent by approaches, such as desiccation, as occasion demands, pulverize using the 
well-known grinding approach, and make it into the shape of a particle with means, such as said reactant cross 
linking agent or an exposure, after constructing a bridge in a macromolecule (1) after carrying out a 
polymerization using a solvent as occasion demands and creating a macromolecule (1). 
Other monomers (b) according to said carboxyl group and/or a sulfonic group content monomer (a f ), and the 
need; Under existence of said copolymeric cross linking agent, (iii) How to distill off a solvent by approaches, 
such as desiccation, as occasion demands, pulverize using the well-known grinding approach, and make it into 
the shape of a particle, after adding said onium cation compound after [ which copolymerized using the solvent 
as occasion demands and constructed the bridge ] giant-molecule-izing, and permuting the proton of an acid 
radical by the specified quantity onium cation. 

[0035] (iv); After it uses other monomers (b) according to said carboxyl group and/or a sulfonic group content 
monomer (a 1 ), and the need, and it uses a solvent according to the bottom need of existence of said copolymeric 
cross linking agent, and it copolymerizes and un-constructing a bridge macromolecule-izes, How to construct a 
bridge over permuting the proton of an acid radical by performing said onium cation compound and a reactant 
cross linking agent, and an exposure, and coincidence in a macromolecule, distill off a solvent by approaches, 
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such as desiccation, as occasion demands, pulverize using the well-known grinding approach, and make it into 
the shape of a particle. 

In the process which makes the configuration of the nonaqueous absorber (B) which consists of the above- 
mentioned bridge formation object (A) the shape of a particle, the desiccation which carries out as occasion 
demands is good by the well-known desiccation approach, for example, can mention through flow drying (drier 
of the ** style etc.), infiltration desiccation (band mold drier etc.), reduced pressure drying (reduced-pressure- 
drying machine etc.), contact desiccation (drum dryer etc.), etc. Although there is especially no limitation about 
the drying temperature in the case of drying if degradation or too much bridge formation of a polymer etc. do 
not take place, 0-200 degrees C is 50-150 degrees C still more preferably preferably. The grinding approach in 
the case of making a configuration into the shape of a particle is also good by the well-known approach, for 
example, can mention approaches, such as impact crushing (high-speed rotation mold grinders, such as a pin 
mill, a cutter mill, a ball mill mold grinder, and an ACM PARUPE riser etc.), air grinding (jet pulverizer etc.), 
and frost shattering. 

[0036] Thus, the nonaqueous absorber (B) which consists of a bridge formation object [-izing / an object / the 
shape of a particle ] (A) has the capacity which absorbs an organic solvent, and can be used as a nonaqueous 
absorbent (E). When using it as a nonaqueous absorbent (E), it is 30 - 900 g/g preferably [ designing the liquid 
capacity to the organic solvent chosen from propylene carbonate, gamma-butyrolactone a methanol, and ethanol 
to 10 - 1 ,000 g/g ], and more preferably, and it is 50 - 500 g/g especially preferably. The problem that the gel 
strength of the absorbent which carried out liquid retaining of the organic solvent to liquid capacity being 
sharply large compared with the conventional non-ion system absorbent, and their being 1 ,000 or less g/g is too 
weak does not have liquid capacity at 10 or more g/g, either. 

[0037] Next, the case where the configuration of (B) of this invention is made into the shape of a sheet is 
explained. As an approach of making it into the shape of a sheet, the approach of following (v) - (vii) can be 
mentioned, for example. 

(v); how to put the nonaqueous absorber (B) of the shape of said particle between a nonwoven fabric, paper, 
etc., and use as a sandwiches sheet. 

The body of said macromolecule (1) non-constructed a bridge to one or two base materials or more which are 
chosen from the group which consists of a nonwoven fabric, textile fabrics, paper, and a film (vi); Sinking in 
and/or after carrying out coating, How to distill off a solvent as occasion demands and sheet-ize, while 
constructing a bridge in a macromolecule (1) using one or two or more bridge formation means which are 
chosen from the group of bridge formation by radiation irradiation, such as bridge formation by said cross 
linking agent, ultraviolet rays, and an electron ray, a gamma ray, and bridge formation by heating. 
; The carboxyl group and/or 20 - 100 % of the weight of sulfonic group content monomers which permuted the 
30-100-mol % of proton by said onium cation, (vii) The mixed solution which consists of said cross linking 
agent the monomer in which other copolymerization is possible zero to 80% of the weight To one or two base 
materials or more which are chosen from the group which consists of a nonwoven fabric, textile fabrics, paper, 
and a film How to sheet-ize by carrying out the polymerization of this base material using one or two or more 
bridge formation means which are chosen from the group of bridge formation by radiation irradiation, such as a 
polymerization initiator and/or ultraviolet rays, and an electron ray, a gamma ray, and bridge formation by 
heating, and distilling off a solvent as occasion demands, sinking in and/or after carrying out coating. 
[0038] (vi) from viewpoints, such as an ease of adjustment of the thickness of the sheet created in these 
approaches, and rate of absorption of the created sheet, — or (vii) it is desirable. The thickness of the sheet at the 
time of making a configuration into the shape of a sheet has desirable 1-5,000 micrometers, 5-2,000 are more 
desirable, and especially its 10-1,000 micrometers are desirable. The thickness of a sheet also has the enough 
thickness of a sheet in the amounts of eyes of the above (B) being a next door and 5,000 micrometers or less 
enough as it is 1 micrometers or more. Although it can choose suitably about sheet die length or width by the 
purpose and application to be used and there is especially no limitation, 0.01 -10,000m, and the desirable width 
of desirable die length are 0.1 -300cm. Although there is especially no limitation about the amount of eyes of 
(B) of this invention in said sheet (C), when it considers that absorption and liquid retaining capacity of the 
target organic solvent, and thickness do not become thick too much etc., the amount of eyes has desirable 10 - 
3,000 g/m2, and its 20 - 1,000 g/m2 is still more desirable. 

[0039] In this invention, in order to make a gestalt into the shape of a sheet, it is easy to be well-known [ base 
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materials, such as the nonwoven fabric and textile fabrics which are used as occasion demands, paper, and a 
film, ], for example, the film which consists of the nonwoven fabric with which the amount of eyes consists of 
the synthetic fiber and/or natural fiber which are about 10-500g or textile fabrics, papers (paper of fine quality, 
tissue paper, Japanese paper, etc.), and synthetic resin, these two base materials or more, and these complex can 
be illustrated. A thing desirable in these base materials is the complex of a nonwoven fabric and a nonwoven 
fabric, and a film, and especially a desirable thing is complex which one side becomes from the film in which 
one side does not have liquid permeability with a nonwoven fabric. In this invention, 1-5,000 micrometers of 
thickness of these base materials are 10-2,000 micrometers more preferably. It becomes it easy to do sinking in 
and coating of said macromolecule (1) of the specified quantity that thickness is 1 micrometers or more, and a 
sheet does not thickness-pass that thickness is 5,000 micrometers or less on the other hand, but it is easy to use. 
That what is necessary is for a well-known approach to be used, for example, just to apply approaches, such as 
the usual coating and padding, the coating approach and the sinking-in approach of the giant molecule (1) of 
this invention to a base material may distill off the solvent used for a polymerization, dilution, viscosity control, 
etc. by approaches, such as desiccation, as occasion demands, after performing coating and padding processing. 
[0040] Thus, since the sheet containing the nonaqueous absorber (B) of created this invention absorbs an 
organic solvent efficiently, it is used as a nonaqueous absorption sheet (D), and is mainly used for the purpose, 
such as a nonaqueous absorption sheet of an organic solvent, a lithium primary cell, a rechargeable battery, and 
the organic solvent system electrolytic solution for capacitors, and a leakage prevention sheet. The sheet of 0.1 - 
1 00 g/cm2 has the desirable liquid capacity (absorbed amount after centrifugal hydroextraction) to the 
propylene carbonate which is the typical solvent of a lithium cell, and this nonaqueous absorption sheet (D) has 
the still more desirable thing of 1 - 100 g/cm2, although an absorbed amount also changes variously with 
purposes of use. The liquid retaining of the electrolytic solution etc. can fully be carried out as liquid capacity is 
two or more 0.1 g/cm, and the sheet which absorbed the organic solvent as it is lOOg or less does not become 
thick too much. 

[0041] Another invention in this invention is nonaqueous gel (C) which consists of a nonaqueous absorber (B) 
and an organic solvent (2). It is 0.1-99 / 1 - 99.9 % of the weight preferably, and 50 to 99.5 0.5-50-/% of the 
weight, the ratios of said the nonaqueous (absorber B) / nonaqueous organic solvent in this nonaqueous gel (C) 
are 1-30 / 70 - 99 % of the weight especially preferably, and are 1-20 / 80 - 99 % of the weight most preferably. 
The gel strength of the nonaqueous gel which the ratio of ** (B) generated as it is 0. 1 % of the weight or more 
is enough, the whole can be gelled, the content of ** (B) is enough in on the other hand a content being 99.9 or 
less % of the weight, and when it is used for gelation of the electrolytic solution etc., the conductivity of gel 
does not fall, or the addition of the electrolytic solution to need or the electrolyte mentioned later is too low, and 
does not become the lack of capacity. 

[0042] As an organic solvent (2) used for the nonaqueous gel (C) of this invention The same thing as the 
aforementioned organic solvent is mentioned. For example, a methanol, ethanol, Alcoholic system organic 
solvents, such as propanol and a butanol, ethylene glycol, Glycol system organic solvents, such as propylene 
glycol, dimethyl carbonate, Carbonate system organic solvents, such as ethylene carbonate and propylene 
carbonate, Ketone system organic solvents, such as an acetone, dimethyl ketone, and a methyl ethyl ketone, 
Ether system organic solvents, such as diethylether, JITOKJSHI ethane, a tetrahydrofuran, and dioxane 
Aromatic hydrocarbon system organic solvents, such as aliphatic hydrocarbon system organic solvents, such as 
a hexane and an octane, toluene, and a xylene, Lactam system organic solvents, such as lactone system organic 
solvents, such as carboxylate system organic solvents, such as methyl acetate, ethyl acetate, and propyl acetate, 
and gamma-butyrolactone, and epsilon caprolactam, etc. can be mentioned. The gamma-butyrolactone which is 
solvents, such as propylene carbonate whose organic solvents desirable in these are solvents, such as a lithium 
cell, ethylene carbonate, dimethyl carbonate, and a dimethoxy ethane; capacitor, the methanol which are an 
epsilon caprolactam; solid fuel and the solvent of an ignition agent, ethanol, propanol; in addition to this, one 
sort or two sorts or more of mixture, such as toluene, a xylene, and propylene glycol, can be mentioned. 
[0043] In this invention, these nonaqueous organic solvents may be solvents which contained salts, such as Li 
which is the electrolyte used for a lithium cell etc. by the need, in said owner solvent further, as the class of 
desirable Li salt contained in said organic solvent — LiC104, LiBF4, LiPH6, LiAsF6, and LiCF3 — as one sort 
in S03 and Li (CF3S02)2 or two sorts or more, and a still more desirable salt, they are LiBF4 and/or LiPH6. 
Although the content of Li salt added as occasion demands can be variously chosen by the purpose, need, Li 
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solubility, etc., it is the solvent which what was contained 0.5 to 50% of the weight in the weight of said organic 
solvent contained one to 20% of the weight desirable still more preferably. In addition, in this invention, since 
the proton of said carboxyl group and/or a sulfonic group may react with lithium salt when using the organic 
solvent containing said lithium salt, whenever [ permutation / of the proton by the onium cation in this case / 
90-100 mol% of] is desirable, and its 98-100-mol % of permutation is still more desirable. 
[0044] Although following (viii) - (xi) are mentioned as the creation approach of this nonaqueous gel (C), for 
example, it is desirable to create the gel unified by the approach mentioned to (x), (xi), etc. 

(viii) How to add ** (2) of the specified quantity to the nonaqueous absorber (B) of the shape of a particle of 
this invention mentioned above; 

(ix) How to add ** (2) on the sheet containing ** (B); 

(x) ; how to dissolve said macromolecule (1) in ** (2), and make ** (1) the gel unified by constructing a bridge 
with which bridge formation means of bridge formation by radiation irradiation, such as bridge formation by 
said cross linking agent, ultraviolet rays, and an electron ray, a gamma ray, and bridge formation by heating; 

(xi) ; how to make it into the gel which unified 0 - 80 % of the weight when said copolymeric cross linking 
agent carried out the bottom polymerization of existence of the monomer in which other copolymerization is 
possible in ** (2) according to the carboxyl group and/or 20 - 100 % of the weight of sulfonic group content 
monomers which permuted the 30 - 100-mol % of proton by said onium cation, and the need. 

[0045] The gestalt of the gel which consists of a nonaqueous absorber (B) and said organic solvent can be 
suitably chosen according to the purpose and application, and can illustrate configurations, such as the shape of 
the shape of a sheet, the letter of a block, a globular shape, and a cylinder, as a configuration, for example. They 
are the shape of a sheet, and a letter of a block, and the configuration where it is desirable in these has the 
desirable shape of a sheet, especially when using it as a gel cell of a cellular phone or a computer. The thickness 
of the gel in the case of considering as sheet-like gel has desirable 1-10,000 micrometers, and its 10-1,000 
micrometers are still more desirable. What is necessary is just to choose suitably about the width and die length 
of sheet-like gel according to the purpose of use, a location, an application, etc. The approach of creating sheet- 
like gel for the mixture of said giant molecule (1), monomer, etc. and ** (2) by approaches, such as a laminating 
or coating, on the approach of making it gel in the container which the creation approach of the gel of these 
configurations also set by the configuration [ especially limitation does not have, for example, ] to create, and a 
eel, a release paper, a film, a nonwoven fabric, etc. can be illustrated. 

[0046] Since [ since a lot of / that it is little and / organic solvents for lithium cells are gelable therefore ] the 
ratio rise of the electrolytic solution is attained and the rise of ionic conductivity is attained as the result, the 
nonaqueous absorber (B) or the nonaqueous absorbent (E), and/or nonaqueous gel (C) of this invention can be 
suitably used as a gelling agent for lithium cells. When using ** (B), the above (C), (D), and (E) as a gelling 
agent for lithium cells The thing which made the sheet-like bridge formation object absorb the organic solvent 
containing the aforementioned lithium electrolyte from a viewpoint of contact nature (interface interface) with 
an electrode, What is necessary is just to use the unified nonaqueous gel (C) which consists of an organic 
solvent containing the nonaqueous absorber (B) mentioned above and the above-mentioned lithium electrolyte 
as a gel electrolyte. It is useful for broad applications, such as leakage prevention sheets, such as the organic 
solvent system cell and capacitor for not only a nonaqueous absorbent (E), and the nonaqueous gel (C) and the 
nonaqueous absorption sheet (D) of the above thing to an organic solvent system but an electronic electrical 
machinery and apparatus, or automobiles, and a capacitor, and ******, the cell of an organic solvent system 
and the gel electrolyte cell of a capacitor, solid fuel of an alcoholic system, and an ignition agent. 
[0047] 

[Example] Hereafter, although an example and the example of a comparison explain this invention further, there 
is no this invention what is limited to these. The limitation and % which are not defined show weight % the 
following. 

[0048] 360g (five mols) of example 1 acrylic acids, pentaerythritol triaryl ether 1 .08g, and 1 140g of water were 
put into the 21. heat insulation polymerization tank. After cooling the temperature of a monomer solution to 0 
degree C and reducing dissolved oxygen in a solution through nitrogen, 3. lg of hydrogen peroxide solution and 
0.38g of L-ascorbic acid were added 35% with 2 and 2'-azobis (2-amidinopropane) hydro chloride 0.36g as a 
polymerization initiator, and the polymerization was made to start. After subdividing gel for the generated water 
gel after a polymerization using a meat chopper, when 1353g (Sanyo Chemical Industries, Ltd. make) (four 
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mols) of 60% methanol solutions of the methyl carbonate (molecular weight: 203) of a 1, 2, 3, and 4-trimethyl 
imidazolinium cation was added to this gel, it was observed that the decarboxylation and the demethanol 
happened. The water which carried out infiltration of the gel which added said imidazolinium cation to gel, and 
used 100-degree C hot blast for it as a solvent using the band mold dryer (an infiltration dryer, the Inoue metal 
company make), and the methanol which sub**(ed) were distilled off, and it dried. The dry matter was ground 
using the cutter mill and the nonaqueous absorber (Bl) which consists of a bridge formation object (Al) of this 
invention of the shape of a particle with a mean particle diameter of 400 micrometers was obtained. 
[0049] Instead of the methyl carbonate of a 1, 2, 3, and 4-trimethyl imidazolinium cation used in the example 2 
example 1, except having added 3307g (Sanyo Chemical Industries, Ltd. make) (4.5 mols) of 20% water 
solutions of tri ethyl ammonium hydroxide (molecular weight: 147), the same actuation as an example 1 was 
performed, and the nonaqueous absorber (B-2) which consists of a bridge formation object (A2) of the shape of 
a particle of this invention was obtained. 

[0050] 184g (one mol) of example 3p-styrene sulfonic acids, styrene 104g (one mol), and divinylbenzene 1.8g 
were dissolved in 500g of ethyl acetate. 332g (0.8 mols) addition of the 45% ethanol solution (Sanyo Chemical 
Industries, Ltd. make) of the monomethyl carbonate (molecular weight: 187) of l-ethyl-3-methyl imidazolium 
ion was carried out, and a part of proton of a sulfonic acid was permuted by this monomer solution by 
imidazolium ion. After reducing dissolved oxygen through nitrogen in this monomer solution, a monomer 
solution is heated at 60 degrees C using a water bath, and it is azobis-2,4-dimethylvaleronitrile. The 
polymerization of the polymerization initiator solution which diluted 0.6g with 12g ethanol was dropped and 
carried out. The gel containing the generated toluene was subdivided and the solvent dried at 50 degrees C 
under reduced pressure of lOOhPa was distilled off using the reduced-pressure-drying machine. The dry matter 
was ground using the cutter mill and the nonaqueous absorber (B3) which consists of a bridge formation object 
(A3) of this invention of the shape of a particle with a mean particle diameter of 400 micrometers was obtained. 

[0051] N-N methylenebis acrylamide 0.06g was mixed with lOOg of 80% water solutions of the meta-acryloxy 
OKISHIECHIRU trimethylammonium chloride which is the monomer which has, the approach, i.e., the 4th 
class amino group, of example 3 publication of example of comparison 1 JP,58-154709,A, and 2 and 2 f -azobis 
(2-amidinopropane) hydro chloride 0.8g was further added as an initiator, and it mixed. This solution was put in 
into the core box container heated with the 8 5 -degree C constant temperature bath, and carried out the 
polymerization. The polymerization object was taken out, it ground using the cutter mill, and the nonaqueous 
absorber (B 1 - 1) which consists of a cationic bridge formation object (A* - 1) of a comparison of the shape of a 
particle of 400 micrometers of mean diameters was obtained. 

[0052] Cyclohexane 230ml and ethyl cellulose 1 .0g were taught to the 500ml round bottom flask equipped with 
the approach of example 1 publication of example of comparison 2 JP,60-179410,A, i.e., an agitator, the 
condensator, and the dropping funnel, and the temperature up was carried out to 75 degrees C. 
Dimethylaminoethyl methacrylate 26.2g and 70g of distilled water which is 12g of acrylic acids and the 3rd 
class amino-group content monomer in an Erlenmeyer flask independently were mixed, 5g [ of 35 more% 
hydrochloric acids ], N, and N-methylenebis acrylamide 0.5g was added, and it dissolved in homogeneity. 0.02g 
of ammonium persulfates was added as an initiator in this monomer solution, and the polymerization of this 
solution was dropped and carried out to said round bottom flask over 1 .5 hours. After the polymerization, the 
cyclohexane was removed by the decantation, the particle of the shape of a generated bead was dried at 90 
degrees C using the reduced-pressure-drying machine, and the nonaqueous absorber (B ? - 2) which consists of a 
bridge formation object (A' - 2) of a comparison with a mean particle diameter of about 200 microns was 
obtained. 

[0053] After putting 300g of water into the 500ml round bottom flask equipped with the approach, i.e., the 
thermometer, gas installation tubing, and the condensator of example 1 publication of example of comparison 3 
JP,3-221582,A for perfectly saponificated POVAL of 2g, and partially saponificated POVAL (about 80% of 
saponification degrees) of 0.8g and permuting dissolved oxygen by it through nitrogen, it heated at 40 degrees 
C. Then, azobis-2,4-dimethylvaleronitrile which is dodecylacrylate 99.823g which is a monomer, ethylene- 
glycol -diacrylate 0.1 77g which is a cross linking agent, and a polymerization initiator The solution which 
consists of 0.5g was added at once in the flask, and was violently agitated by the agitating speed of 400rpm. 
Subsequently, the temperature up of the temperature inside a flask was carried out to 70 degrees C, the 
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polymerization was carried out at the temperature for 2 hours, the temperature up of the temperature inside a 
flask was carried out to 80 degrees C after that, it maintained for 2 hours, and the polymerization was 
completed. The nonaqueous absorber (B' - 3) which consists of a bridge formation object (A* - 3) of a 
comparison of the shape of a particle with a mean particle diameter of about 300 micrometers was obtained by 
drying, after carrying out the bead-like cross linked polymer a RO exception after a polymerization and washing 
a particle with water. 

[0054] As methoxy ethyl acrylate 99.827g, hexanediol diacrylate 0.1 73g which is a cross linking agent, and an 
initiator, the mixed solution which consists of azobis (2,4-dimethylvaleronitrile) O.lg was poured in, it heated in 
the glass casting polymerization container (thickness of 1cm) equipped with the approach, i.e., the thermometer, 
and gas installation tubing of example 1 publication of example of comparison 4 JP,1 1-35632,A at 50 degrees C 
under the nitrogen air current for 4 hours, and the polymerization was performed in it. Then, the temperature up 
was carried out to 80 degrees C, it maintained for 2 hours, and the polymerization was completed. The 
polymerization object was ground after cooling, the polymerization object was ground by the cutter mill to 0 
degree C, and the nonaqueous absorber (B* - 4) which consists of a bridge formation object (A f - 4) of a 
comparison with a mean particle diameter of about 500 micrometers was obtained. 

[0055] N, N' which are N-vinyl acetamide 40g and a cross linking agent in the 200ml separable flask of three 
lots equipped with nitrogen installation tubing, the thermometer, and the exhaust port into the approach of 
example 8 publication of example of comparison 5 JP,4-230250,A, i.e., the bath kept at 30 degrees C, - 1 and 4- 
butylene bis-acetamide 2.0mg was dissolved in 150g of water, nitrogen was introduced in the system by part for 
117, and dissolved oxygen was deaerated. Then, 2 and 2 f -azobis (2-amidinopropane) hydro chloride 120mg 
dissolved in 10ml of degassed water was added, it leveled for 12 hours and the polymerization was carried out. 
After it judged the obtained water gel by the mixer equipped with the cutter and the acetone washed it, the 
vacuum drying was carried out at 80 degrees C for 12 hours. The dry particle was further ground by the cutter 
mill, and the nonaqueous absorber (B 1 - 5) which consists of a bridge formation object (A 1 - 5) of a comparison 
with a mean particle diameter of 400 micrometers was obtained. 

[0056] The nonaqueous absorber (B ? - 6) which performs the same actuation as an example 1 to the 
polymerization gel obtained in the example of comparison 6 example 1 except having changed to 60% methanol 
solution (Sanyo Chemical Industries, Ltd. make) of the methyl carbonate of a 1 , 2, 3, and 4-trimethyl 
imidazolinium cation, and having used 226. 7g (four mols) of aqueous ammonia solutions 30%, and becomes it 
from the bridge formation object (A' - 6) of a comparison with a mean particle diameter of 400 micrometers was 
obtained. 

[0057] The liquid adsorption and liquid capacity to the nonaqueous absorber (B' - 1) which consists of a bridge 
formation object of the comparative shape of nonaqueous absorber (Bl) - (B3) which consists of a bridge 
formation object of the shape of a particle of this invention, and a particle - (B 1 - 6) various organic solvents 
were measured by the following approach. The result is shown in Table 1 . 

Measurement of [measurement of liquid adsorption and liquid capacity] liquid adsorption; after adding l.OOg of 
nonaqueous particle-like absorbers into the mesh bag with a width [ of 10cm ], and a die length of 20cm made 
of nylon (opening: 75 micrometers) and being immersed into propylene carbonate the whole bag for 3 hours, it 
drained off water from propylene carbonate with for [ superfluous ] 30 minutes. Same actuation was performed 
using the empty bag and liquid adsorption (g/g) was measured by the bottom type. 

liquid adsorption (g/g) = — measurement [ of the weight liquid capacity of the bag of the empty after weight- 
immersion of the sample bag after swelling ]: — the mesh bag made of nylon which measured the absorbed 
amount — centrifugal hydroex traction equipment (it put into the Quoc Sun Co., Inc. make and the centrifugal 
diameter of 15cm, and at-long-intervals alignment dehydration was carried out with the rotational speed of 
l,500rpm for 5 minutes.) Same actuation was performed also about the bag of the empty after immersion, and 
liquid capacity was measured by the bottom type. 

Liquid capacity (g/g) = instead of the weight propylene carbonate of the bag of the empty after weight- 
dehydration of the sample bag after dehydration, gamma-butyrolactone, a methanol, and toluene were used, 
same actuation was performed, and receiving-each solvent liquid adsorption and liquid capacity were measured. 



[0058] 
[Table 1] 
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[0059] While putting 72g of acrylic acids, mono-methoxy polyethylene-glycol acrylate (Nippon Oil & Fats 
[ Co., Ltd. ] make [ BUREMMA AME-400, ] number molecular weight of PEG: about 400) 28g, and methanol 
lOOg into the 11. round bottom flask equipped with example 4 agitator, nitrogen installation tubing, the 
condensator, the dropping funnel, and the thermometer and permuting dissolved oxygen by the contents of a 
flask through nitrogen, the temperature up of the temperature of contents was carried out to 50 degrees C using 
the water bath tub. The polymerization was continued at 50 degrees C after dropping termination for 2 hours, 
after that, the temperature up was carried out to 70 degrees C, the polymerization was carried out [ the solution 
which dissolved separately azobis-2,4-dimethylvaleronitrile O.lg which is a polymerization initiator in methanol 
9.9g is dropped over about 2 hours using a dropping funnel, agitating under a nitrogen air current, the 
polymerization was carried out, ] to them for 2 hours, and the polymerization was completed. After cooling the 
solution of the generated polymer to a room temperature, it was observed that a decarboxylation happens with 
1, 2, 3 and the place that trickled 322g (about 0.95 mols) of 60% methanol solutions of the methyl carbonate 
(molecular weight 203) of a 4-trimethyl imidazolinium cation into the polymer solution in a round bottom flask 
using the dropping funnel used in the example 1 , and dropping. After carrying out whole-quantity dropping of 
the imidazolinium cation solution, the polymer solution (polymer concentration: about 42%) which continued 
churning for about 2 hours and was permuted by the imidazolinium cation was obtained. 798g of gamma- 
butyrolactone was added in 1 OOg of this polymer solution, it heated at 60 degrees C under reduced pressure, the 
methanol was distilled off, and the gamma-butyrolactone solution of 5% of polymer concentration was 
obtained. Added polyglycerol-polyglycidyl-ether 0.5g used for lOOg of this gamma-butyrolactone solution in 
the example 4, put into the 100ml sample bottle, and sealed the sample bottle, and heat for 1 hour, it was made 
to gel in a 70-degree C thermostat, and the nonaqueous gel (CI) which consists of a nonaqueous absorber which 
consists of a bridge formation object of this invention, and an organic solvent was obtained. 
[0060] In order to create the organic solvent content gel of an example of comparison 7PEO (polyethylene 
oxide) system, 95g of gamma-butyrolactone was mixed as the monomer of JP,6-68906,A given in an example, 
polyethylene-glycol (molecular weight: 400) monoacrylate 3g which is a cross linking agent, polyethylene- 
glycol diacrylate 2g, and a solvent. After adding azobis (2,4-dimethylvaleronitrile) 0.05g which is a 
polymerization initiator in the gamma-butyrolactone solution of 5% of this monomer concentration and 
dissolving in it, it put into the 1 00ml sample bottle, the polymerization was carried out at 60 degrees C under 
the nitrogen air current for 5 hours, and the nonaqueous gel (C - 1) which consists of a nonaqueous absorber 
which consists of a comparative bridge formation object, and an organic solvent was obtained. 
[0061] N and N-methylenebis acrylamide O.lg was dissolved in 95g of gamma-butyrolactone as example of 
comparison 8 acryloyl trimethylammonium chloride 5g, and a cross linking agent. After adding azobis (2,4- 
dimethylvaleronitrile) 0.05g which is a polymerization initiator in the gamma-butyrolactone solution of 5% of 
this monomer concentration and dissolving in it, it put into the 100ml sample bottle, the polymerization was 
carried out at 60 degrees C under the nitrogen air current for 5 hours, and the nonaqueous gel (C - 2) which 
consists of a nonaqueous absorber which consists of a comparative bridge formation object, and an organic 
solvent was obtained. 

[0062] the nonaqueous gel (C - 1) of the comparison created in the nonaqueous gel (CI) and the examples 7 
and 8 of a comparison of this invention which were created in the example 4 — and (C - 2) — being related — 
immediately after creation — and it passed and the gelation condition after strange was measured by the 
following approach. The result is shown in Table 2. 
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[-- immediately after creation — passing — measuring method] of the gelation condition after strange — the 
created gel was observed, the criteria following on the following criteria estimated, and it considered as the 
gelation condition immediately after creation. 

O : the whole is gelling completely and the reinforcement of gel also has it. [ strong ] 

0 : the reinforcement of gel is weak although the whole is gelling completely. 

**: Gel is in a fritting solution condition, and if a sample bottle is toppled, gel will flow, 
x: The whole has become liquefied and it is not gelling. 

The sample bottle containing the created gel was sealed completely, and it heated for 30 days in the 80-degree C 
thermostat, passed through the condition of the gel after heating, and considered as the gelation condition after 
strange. 

[0063] After carrying out 41 .8g (0.102 mols) addition of the 45% ethanol solution of the monomethyl carbonate 
of l-ethyl-3-methyl imidazolium ion used in 18.4g (0.1 mols) of example 5 styrene sulfonic acids, and the 
example 3 and permuting the proton of a sulfonic acid completely by imidazolium ion, using the rotary 
evaporator, it heated under reduced pressure and the ethanol and the methanol which carried out the 
byproduction of a solvent were distilled off. In the glove compartment under an argon gas air current, by 
imidazolium ion, styrene sulfonic-acid monomer 1 Og by which the proton was permuted completely was 
dissolved in propylene carbonate 90g in which LiPF6 carried out the concentration 1 mol/L (7.2 g/L) 
dissolution, and trimethylol propane triaryl ether O.lg which is a copolymeric cross linking agent, and azobis 
(2,4-dimethylvaleronitrile) O.lg which is a polymerization initiator were added, and it dissolved. This monomer 
solution (monomer concentration: 10%) was put into the 100ml sample bottle, argon gas was poured into the 
monomer solution, dissolved oxygen was permuted, the sample bottle was sealed completely, it heated in the 
60-degree C thermostat for 5 hours, and the nonaqueous gel (C2) which consists of a nonaqueous absorber 
which consists of a bridge formation object of this invention, and an organic solvent was obtained. Except 
having used the propylene carbonate in which made monomer concentration 5% and LiPF6 carried out the 
concentration 1.5 mol/L (10.8 g/L) dissolution, the same actuation as the above was performed and the 
nonaqueous gel (C3) of this invention which consists of a nonaqueous absorber which consists of a bridge 
formation object of this invention, and an organic solvent was obtained. 

[0064] Instead of the styrene sulfonic acid which permuted the proton by example of comparison 9 imidazolium 
ion, except having used polyethylene-glycol (molecular weight: 400) monoacrylate, the same actuation as an 
example 5 was performed, and the nonaqueous gel (C - 3) and nonaqueous gel (C - 4) which consist of a 
nonaqueous absorber which consists of a comparative bridge formation object, and an organic organic solvent 
were obtained. 

[0065] Instead of the styrene sulfonic acid which permuted the proton by example of comparison 10 
imidazolium ion, except having used acrylonitrile, the same actuation as an example 5 was performed, and the 
nonaqueous gel (C - 5) and nonaqueous gel (C - 6) which consist of a nonaqueous absorber which consists of a 
comparative bridge formation object, and an organic solvent were obtained. 

[0066] Instead of the styrene sulfonic acid which permuted the proton by example of comparison 1 1 
imidazolium ion, except having used acryloyl trimethylammonium chloride, the same actuation as an example 5 
was performed, and the nonaqueous gel (C - 7) and nonaqueous gel (C - 8) which consist of a nonaqueous 
absorber which consists of a comparative bridge formation object, and an organic solvent were obtained. 
[0067] Nonaqueous gel (C2) - which consists of a nonaqueous absorber which consists of a bridge formation 
object of this invention obtained by the approach of an example 5, and an organic solvent (C3), About 
nonaqueous gel (C - 3) - (C - 8) which consists of a nonaqueous absorber which consists of a bridge formation 
object of the comparison obtained by the approach of the examples 9-11 of a comparison, and an organic 
solvent, it passed immediately after creation by the aforementioned approach, and the gelation condition after 
strange was measured, and the ionic conductivity of gel was measured by the following approach. The result is 
shown in Table 2. 

The gel which carried out [measurement of ionic conductivity of gel] creation was started with a diameter of 

1 cm in the shape of a cylinder, this gel was put between platinum-electrode disks with a diameter of 1 cm, and 
the ionic conductivity in 25 degrees C was measured using the impedance analyzer on conditions with an 
applied voltage [ of 0.5mV ], and a sweep frequency of 5-13MHz. 

[0068] 
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[0069] While putting 72g of acrylic acids, mono-methoxy polyethylene-glycol acrylate (Nippon Oil & Fats 
[ Co., Ltd. ] make [ BUREMMA AME-400, ] number molecular weight of PEG: about 400) 28g, and methanol 
lOOg into the 11. round bottom flask equipped with example 6 agitator, nitrogen installation tubing, the 
condensator, the dropping funnel, and the thermometer and permuting dissolved oxygen by the contents of a 
flask through nitrogen, the temperature up of the temperature of contents was carried out to 50 degrees C using 
the water bath tub. Azobis-2,4-dimethylvaleronitrile which is a polymerization initiator separately The 
polymerization was continued at 50 degrees C after dropping termination for 2 hours, after that, the temperature 
up was carried out to 70 degrees C, the polymerization was carried out [ the solution which dissolved O.lg in 
methanol 9.9g is dropped over about 2 hours using a dropping funnel, agitating under a nitrogen air current the 
polymerization was carried out, ] to them for 2 hours, and the polymerization was completed. After cooling the 
solution of the generated polymer to a room temperature, it was observed that a decarboxylation arises with 1, 
2, 3 and the place that trickled 27 lg (about 0.8 mols) of 60% methanol solutions of the methyl carbonate 
(molecular weight 203) of a 4-trimethyl imidazolinium cation into the polymer solution in a round bottom flask 
using the dropping funnel used in the example 1 , and dropping. After carrying out whole-quantity dropping of 
the imidazolinium cation solution, the polymer solution (polymer concentration: about 47%) which continued 
churning for about 2 hours and was permuted by the imidazolinium cation was obtained, the polyglycerol 
polyglycidyl ether (DENAKORU 521 and the product made from NAGASEKEMUKEKKUSU --) which is a 
reactant cross linking agent at lOOg of polymer solutions permuted by this imidazolinium cation The epoxy 
number : by using the 100-degree C dryer of the ** style, and heating and drying for 10 minutes, after adding 
about 5g [ 0.047 ], mixing and coating with thickness with a thickness of 200 micrometers on a release paper 
using a knife coating machine The used methanol was distilled off while constructing the bridge in the polymer. 
The nonaqueous absorption sheet (Dl) which consists of a bridge formation object of this invention with a 
thickness of about 80 micrometers was obtained by removing a release paper from a polymer after desiccation. 
When the amount of eyes of this sheet was measured, the amounts of eyes were about 100 g/m2. 
[0070] polyester / polyethylene nonwoven fabric with an example 7 thickness of 47 micrometers 
(ARUSHIMAA — 0404 WTO) After being immersed into the mixed solution of the polymer solution of the 
imidazolinium cation which obtained Unitika Make in the example 4, and polyglycerol polyglycidyl ether, The 
appearance from which the amount of sinking in of a polymer solution is set to about 100g/m2, and the 
nonwoven fabric which sank in using the mangle were extracted, and the compound nonaqueous absorption 
sheet (D2) of 15-minute heating and this invention of eyes **** 47 g/m2 of the nonaqueous absorber which 
dries and consists of a bridge formation object of this invention was obtained in the 90-degree C dryer of the ** 
style after that. When the thickness of this sheet was measured, it was about 65 micrometers. 
[0071] The lamination sheet (total thickness: about 55 micrometers) which carried out the sand lamination of 
the polyethylene so that it might become the thickness of about 1 0 micrometers at one side of the nonwoven 
fabric used in the example 8 example 7 was created. The amount of eyes of a mixed solution carried out coating 
of the inside of the mixed solution of the polymer solution of an imidazolinium cation and polyglycerol 
polyglycidyl ether which were obtained in the example 6 to the field of the nonwoven fabric of the direction 
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which does not laminate polyethylene using the appearance and the knife coating machine used as about 100 
g/m2. The compound nonaqueous absorption sheet of eyes **** 47 g/m2 of the 15 -minute heating and 
nonaqueous absorber which dry and consist of a bridge formation object of this invention (D3) was obtained in 
the 90-degree C dryer of the ** style after that. When the thickness of this sheet was measured, it was about 75 
micrometers. 

[0072] 332g (0.8 mols) addition of the 45% ethanol solution of the monomethyl carbonate of l-ethyl-3 -methyl 
imidazolium ion used for 84g (one mol) of example 9 methacrylic acids in the example 3 was carried out, and 
the proton of a methacrylic acid was permuted by imidazolium ion. (Monomer concentration: About 41%) 
In this monomer solution, 0.3g (par butyl ND, the Nippon Oil & Fats [ Co., Ltd. ] make, 10 hour half-life 
temperature: 46.5 degrees C) of t-butylperoxy neodecanoate which is trimethylolpropane triacrylate O.lg and 
the polymerization initiator which are a copolymeric cross linking agent was added. Into this monomer solution, 
the polyester nonwoven fabric (appeal AN060) with a thickness of about 400 micrometers was immersed, and 
the amount of sinking in of a monomer solution extracted the nonwoven fabric using 500 g/m2 and a mangle, 
the place put in into the fair wind dryer which suspended the ventilation which heated the nonwoven fabric with 
which this monomer solution sank in at 80 degrees C — the polymerization began immediately. After carrying 
out a polymerization at this temperature for 30 minutes, by starting ventilation and heating for further 1 hour, 
while completing the polymerization, the ethanol which is a solvent was distilled off, and the compound 
nonaqueous absorption sheet (D4) containing the nonaqueous absorber which consists of a bridge formation 
object of this invention was obtained. When the amount of eyes of the nonaqueous absorber which consists of a 
bridge formation object of the thickness of this absorption sheet and this invention was measured, the amounts 
of eyes of thickness of about 450 microns and a nonaqueous absorber were about 200 g/m2. 
[0073] The nonwoven fabric (ARUSHIMA A0404WTO) used in the example of comparison 12 example 7 was 
used as the comparative sheet (D 1 - 1) as it was. 

[0074] The nonwoven fabric (appeal AN040) used in the example of comparison 1 3 example 5 was used as the 
comparative sheet (D 1 - 2) as it was. 

[0075] The liquid adsorption and the liquid capacity, the rate of adsorption, back ****, and back **** of the 
nonaqueous absorption sheet to an organic solvent were measured by the following approach by the following 
approach about the sheet (D' - 1) (D 1 - 2) of the comparison indicated for absorption sheet [ of this invention ] 
(Dl) - (D4) and the examples 12-13 of a comparison which were indicated in the examples 6-9. 
Measurement of the liquid adsorption of [measurement of liquid adsorption [ of a nonaqueous absorption 
sheet ], and liquid capacity] nonaqueous absorption sheet; after the sheet cut out to 5x5cm was immersed into 
propylene carbonate for 3 hours, the sheet was fixed with a clip, it drained off water from propylene carbonate 
with for [ superfluous ] 30 minutes, and liquid adsorption (g/cm2) was measured by the bottom type. 
Liquid adsorption of a sheet (g/cm2) = the weight of the sheet after swelling / 25 (cm2) 
Measurement of the liquid capacity of a sheet: Put in the sheet which measured the absorbed amount into the 
mesh bag made of nylon, and it is centrifugal hydroextraction equipment (it put into the Quoc Sun Co., Inc. 
make and the centrifugal diameter of 15cm, at-long-intervals alignment dehydration was carried out with the 
rotational speed of l,500rpm for 5 minutes, and liquid capacity was measured by the bottom type.). 
Liquid capacity (g/cm2) = weight of the bag of (weight g)-sky of the sample bag after dehydration (g) /25 (cm2) 

Instead of propylene carbonate, gamma-butyrolactone was used, same actuation was performed, and receiving- 
each solvent liquid adsorption and liquid capacity were measured. 

[0076] The sheet cut out to 5x5cm was placed on the [measurement of rate of adsorption] glass version, and the 
edge of a sheet was fixed with the Scotch tape (trademark) so that a sheet might stick to the glass version. The 
syringe was used for the center section of the sheet, propylene carbonate 1 .0g was added, and time amount until 
the added propylene carbonate is absorbed by the whole-quantity sheet was made into rate of adsorption. 
The sheet which cut out five sheets of filter papers (ADVANTEC Oriental company make, NO.2) with a 
[measurement of strike-through nature and rate of strike-through] diameter of 12.5cm to 5x5cm on it in piles 
was placed, the syringe was used for the center section of the sheet, propylene carbonate l.Og colored with the 
color was added, and the following indexes estimated back **** on the rear face of a sheet of the propylene 
carbonate which passed the sheet and was absorbed by the filter paper. 

O : — completely — nothing [ strike-through ] and O: — almost — nothing [ strike-through ], **:little ********, 
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and x: — abundant —******** — it asked for back **** by the bottom type by measuring the weight of the 
filter paper before and behind a trial again. 

(weight g) xl00[0077 of rate of strike-through (%) = {weight (g) of the filter paper before the (weight g)-trial of 
the filter paper after a trial} / added propylene carbonate '-- ] 
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[0078] The following things are clear from Table 1 . 

** Compared with nonaqueous absorber (B* - 1) - (B f - 6) which consists of a bridge formation object of the 
nonaqueous absorber (Bl) which consists of a bridge formation object of this invention - (B3) a comparison, the 
liquid adsorption and liquid capacity to a polar solvent, such as propylene carbonate, and gamma-butyrolactone, 
a methanol, are remarkably high. About propylene carbonate, gamma-butyrolactone, etc. which are especially 
used for the solvent of the electrolytic solution etc., the difference is remarkable. 

** By bringing close to the structure of a solvent of making polymer structure absorbing, liquid absorption and 
liquid retaining are comparatively possible also about a polar low organic solvent like toluene. 
[0079] The following things are clear from Table 2. 

** Even if the concentration of the nonaqueous absorber which consists of a bridge formation object is little 
compared with nonaqueous gel (C ? - 1) - (C ? - 8) of the nonaqueous gel (CI) of this invention - (C3) a 
comparison, the gel strength containing solvents, such as gamma-butyrolactone and propylene carbonate, can 
create firm high gel. 

** Compared with nonaqueous gel (C - 1) - (C - 8) of the nonaqueous gel (CI) of this invention - (C3) a 
comparison, pass and the stability of the gel after strange is remarkably excellent. 

** The nonaqueous gel (C2) (C3) which consists of a nonaqueous absorber which consists of a bridge formation 
object of this invention containing Li ion etc., and an organic solvent has the high ionic conductivity of gel 
compared with nonaqueous gel (C - 3) - (C ! - 8) which consists of a nonaqueous absorber which consists of a 
comparative bridge formation object, and an organic solvent. Also in a system with high lithium ion 
concentration with low and bridge formation object concentration, since gel strength can create firm high gel, 
the steep rise of the ionic conductivity of gel is possible for especially the nonaqueous gel (C3) that consists of a 
nonaqueous absorber which consists of a bridge formation object of this invention, and an organic solvent. 
[0080] The following things are clear from Table 3. 

** Compared with the sheet (D' - 1) (D f - 2) of the nonaqueous absorption sheet (Dl) of this invention - (D4) a 
comparison, liquid adsorption and liquid capacity are remarkably high compared with propylene carbonate, 
gamma-butyrolactone, etc. About especially liquid capacity, the difference is remarkable. 
** Compared with the sheet (D' - 1) (D' - 2) of the nonaqueous absorption sheet (Dl) of this invention - (D4) a 
comparison, the strike-through nature and the rate of a strike-through of a sheet are remarkably lower still. The 
strike-through of the absorption sheet (D3) of this invention which used the nonwoven fabric which laminated 
especially the polyethylene sheet as a base material is not carried out at all. 
[0081] 

[Effect of the Invention] The nonaqueous absorber of this invention, a nonaqueous absorption sheet, 
nonaqueous gel, and a nonaqueous absorbent do the following effectiveness so. 

** Since the liquid adsorption to various kinds of organic solvents is remarkably high compared with the 
conventional nonaqueous absorber, the nonaqueous absorber which consists of a bridge formation object of this 
invention can make a lot of organic solvents gel by addition of pole small quantity. Moreover, since liquid 
capacity is also high, even if some pressures are applied, the organic solvent which carried out liquid absorption 
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is not swept out. 

** even if some pressures require it since the nonaqueous absorption sheet of this invention has high liquid 
adsorption and liquid capacity compared with the conventional sheet and, in order to hardly sweep out the 
organic solvent which carried out liquid absorption, even if the thickness and total area of a sheet are small — a 
lot of organic solvents — a short time — liquid absorption — liquid retaining can be carried out. [ remarkably as 
opposed to an organic solvent ] 

** the case where the nonaqueous absorption sheet of this invention is used as a leakage prevention sheet of the 
electrolytic solutions, such as an organic solvent system cell and a capacitor, etc. — a pole — a thin facet — there 
is no possibility of the electrolytic solution polluting other parts or exposing a lot of organic solvents outside 
with the sheet of a product for a short time even if it can carry out liquid retaining, and leakage of the 
electrolytic solution etc. arises, liquid absorption / since the strike-through nature of a sheet is also low. 
** Since it is possible to also create the nonaqueous gel unified by using the nonaqueous absorber or 
nonaqueous absorbent which consists of a bridge formation object of this invention, and an organic solvent, it 
can respond also to the application of package loess, such as solid fuel and a gel cell, enough. 
** Further, since the nonaqueous gel of this invention can also gel the system which can create the firm high gel 
of gel strength, and contains a lot of electrolytes, such as a lithium ion, even if the pure part of a bridge 
formation object is low, it can create conductive high gel. 

** Moreover, since it is long-term very stable, the nonaqueous gel which consists of a nonaqueous absorber 
which consists of a bridge formation object, and an organic solvent does not have a possibility that gel may 
deteriorate and the electrolytic solution etc. may be exposed. 

[Translation done.] 
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MtltXlt* 1 ] ftgBBB 5 8-1 5470 9#4MR 
[1#^XSt2] 13B8BS6 0-1 7 9 4 1 0-fftt$R 
[#i*Xl8K3] ^B8sp4-1 00 5 3 9§£$ 
HtifXIU] !f#§HP1 1 -3 56 3 
H#i«tl«5] 4#§gip4-2 3 02 5Of^i 
[1#^XSt6] *#BBBB6 2-285 d54t£9 
[#ftS:S(t7] #§8^8-26 420 5^^ 
H#fr3tiSlt8] #B82 O O 0-3 3 1 5 3 3-^$8 
[O O O 4] 

HA<4jjiJio^i§tT?iixxir;usa5»SA*fii«>rsc y 
a<. nm&o'fMbm&otf') v— oralis £g3R£ 

*t*ffl^l=tti8i*J5:t^S^A<fc^fc. (3) MS) © 

j^st * y im&to-e&zitfr y *\ aas-^p 

y«^?«a>espg*<«TUf=y. sftf$te£js<b*-t!-fc 
yrssf©F^®^/>t&ofc. mz s y^AttTte-pp^ 

[0 0 0 5] 



y. y;MbLfcy-c#*ci, ^fc. 

XI*X^*>KS**^^^lfiE«tt* 2 0~1 0 011 

T-S&^tt-oSSSfl^ (i ) ©SMS** (A) 
Ct^«fT4**m?Ri|R«: (B) ;3fet;i=iS(B) 

&tfw«i8«t (2) A>e,js*^*m'7-vu (o ; m 

(B) $#Wr**7km®HRi/— h (D) ;K (B) 
&'EC-5*7KS?ftiRai (E) ; ;&tfC:h.c,(DS!i§, 8 £-C?fc 
-5. 

[0 O 0 6] 

(B) l*ttfl<&lr«58*l£KJR. >rVMb*1i-Sfcfel=. 
/XI*Kx;U*>»g<D^P h>#. BfSa^-x-7A* 

^Jt-^-egfts^-ctc-s^a^ (i) ammtt (a) 

v^s^tt^^yv- MAij 7^y;u&. 
x^r^y^. ^ o k v;nf>». ^n-> 

ex.u,h;ux>;v>u*i/!L x^u>x;i,^>k 
^] . T-^ 'J U— hSx;i//fx>K Cx^x^ 

^ 7-^7 yu-K ^JU^atfju (^^) 7-? 

^] ] «*«^if&*i. d*n=,a>i axi*2afei±$j^«- 

^ (1) +©«figm(4fr5Ci:*<T3&^ <> »^L<lt 
3 ~ 3 o <D*yU7t«+>>;bSsi//Xi*x;U7h >K 

[0007] $fc % *^*->;uSat//Xl*x;^> 

(1) £l#$^££LT\ ±IB<7)«^{4 (a) 

f-s^y >r— (a ) $Bfsaa^-5^<Dffii= % go 

Om.T-MVte^T S Rb«al$(D»fc§g|::a;Mf* v 
*»«^<D^a•&fflt^T. Bfsaa>*^^*>;us-\f>x 
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i ooll%, »SL<I*40-1 oofifi%. WlzH 

£L<f*6 0-1 0 0li%T?fc5 o Sti)!l<2 0%* 

[ooos] *mA\zt$i\T. *;i/7t?*y;i/Sai;/x 
-?*>&m&~simts:*:S'?- (b) turf*, ffij^tf (y 

*) 7^«j;H7^ (gg»1-3 0) ixf;H 
[ (y$) 7v"J^&y*;u. (y*) 7^y;uKx*- 

;k (^^)7^»jjn?ne;k (y*) 

(y*) TO U;bKx^;u^s^S/;K (y*) 

7*U;i>a**^K (y*) 7^»j;i,SKfi/;k 
(y*) «j;uBxf7'j;k <y$o T^iuMRi/ 

-4) a [ (y so r^ujuat Kp*i/i 
^;u. (^^) 7^'J^itKp+^pe;k (y 

Jl, (PEG»¥^#^3 : 1 0 0-4 0 0 0). (y 

*) T^y^a^ey (tfy :7pfcfu>yy a — ;io ix 

Tt;U (PPG»¥*S*HF«: 100-4OO0), (y 
*) 7^'j;H^y> K^ri/7K'Ji^U>yja-;u 
(PEGg*^**^* : 1 00-4000) % (y$r) 

r^y^a^yy h+y?peu>y«j3-;i, (ppg 

: 1 00-4000) , (>^) 7<7 

•J^75 Ka [ <y *) 7^'j;i/75 h\ <s?) y^;u 
(y$) 7*U;U7Sh\ (ix) x^;u (y£) 

mi * 7'J^x-f^S [^fWJiU-fJk 
^7U^x-f;k fc?;U7y;ux— 5^u. -yy-fep 
^K/7Uii/x-f;k hyy ^p— ;u hy 
7"j;ux— tt;u. ^>$x'jxui — ;i^ey T'yybx— 

ir;U^] , gi»4-2O0a-tb7<>S [>TV? 

i -y 1 -r-trv. i - k^4z>§?] % mm»a 

a [N-e-;UT-fe h75 h\ *?p>8e-;k ^ 
'J>i^k Xr7'J>gex;H?] % 75^8^ 
^y V- l*s7)U*Ji, (7)\,*)\,<DBtm9k : 1 - 5) 7 
5/xfjb (y£) 7^'JU-h, y* (7^ , jn-f 
;u) ***>x^;i,hy7/i^;u (77U*;uSMR« : 1 - 

5) 7^-^n'JK, yu^>( KXIilM^x — 



y (b) i*. i«xr*2«ja±** s&siCcfeyatiB 

(a') ^Bf^aOlSHrt (tK'J 7-iAffit(D8 0% 

*«) -cfca^-Mttfcfci*. 
[0009] uriE^y^— (b) <D*-e, ^/v-oi 

*tt*ilEJ* Lfc* y ^-0)SStt*(7>«jiS^ 6 % (y 

*) 7*'j^B7^+;nAf^a, (y*) 7^y;u 

>s. *»»e=/ufc*»a*«#*Li»\, **n 
k*ivci*« a^a>2fraaaa>ajR^^4b«»a& l 
Ti^*fc». **t&»ftt«:*«ra*ffla)spffl (yy 

y^7— (b) cos PM^o^sJsiTco^y (b) 

£L<. *^«S«OSPfii«!:StIfi5^y^- 
(b) G>S P{S*<3JaTa>t<D$S«Lfc^<«fcy»* 

[ooio] *sgB^«zteLNr. TOE*;utf*->;u*»tf 
o-i oo^%ist^^(t^r^^ 

±**>tLXl*. S4i»T>^^.^A*^^>(l). 
3®*X*xH7Art^:*->(ll) . m4£B7ftX7fxXH7A 

S4«7> : Bx^*f tXDt Ltlt TECI-D- 
(I-I1)4«aif 6*i* (JaT*^^><0S^(*«BS) o 
(H)ft*»4-3 0Jl\**tiyL±<b7)\,*Jl,ELZf/'X. 

■x h^y ^ut^^e-^a. xfjb hyy >=e— 
^A. s>x^;uv?y ^;ur>^^^A. h'jx^f 

[0 0 1 1] <l-»«ta»6~3 ox«i-e*vJ^Ji(D3?§ 
et^4$S7>^- r i7A ; h'J y ^U^xxyuTl/^-'i? 
A. i^y wxfji,7ix yuT'^^E— h'jx^i, 

[0012] (l-3)(a«3-3 0Xlrt*lH±«» 
5^S4»T> ; ex'irA ; N, N-y>^tfPyX^ 
A. N-I^-N-^fj^P'J^X^ N, N — 
vx^;i,fcfP v— N, Nyyfj^kt'jx-) 
A. N-lW-N-yf^*ijX«)A, N, N v 
x^^^y-^A, N, Ny^f^tf^'JyX^ 
A. N, N-yXf^e^'JyX^A? ; 

[0 0 13] (M)gf»3-3 0X(4-€-*tJ^Ji<D>r 5 
y^/U-^A ; 1.2,3- MJ^^/K5ir»/ , JX') 
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A. 1,2,3,4-f h7^^Hi^;'J-^ 1, 
3, 4- MJ^;U-2-x^U-f 1. 
3 - 5^ ^- 2 f 4 - i? if W 5 y 7'J 1. 
2 - ? ^ 3,4- 5xf ;K 5 ^ !/ 'J - 1 ) A, 1, 

2 - i? > f^- 3 - ifM s jr*; U z>> A, 1 -x^ 
yu-a-^fMsy^/'j-^ i-y^;u-3-x 

*Jl,<{ *? % JiJ=.*5J± % 1,2,3,4-f h7lfW 

1,2,3- K»JxfM5y7U-^ 
A. 4-v7V-1 . 2. 3- Hjy?JM' SyV'J-') 
A, 2-isyS*T)\,~ 1 , 3-y^fM5yyjz 
^A, 4-742^^-1 . 2, 3- h'J>^;U>f = 
-^A, 3-7WMf;i.-1,2-yyfM5? 
♦/'Jx^A* 4->f^i^y/f^-1,2 ( 3- 
hU/fMSyyj^A, 3-> h + v- 1 , 2-i> 

;u-r S^/'J-SA, 4-tM,5JU-1 , 2, 3 - h 
'jy^u-f S^/'J^A, 4-*;ui=;u- 1 , 2-vy 

fJM' 5 A* 3-tKP*vlW-1, 2, 

3- KIM^M* 5y*/U^A. 3-tKP + vi^ 
-1, 2-^*^1^ S^Vj^ASf ; 
[0 0 14] (l-5)gtgift3~3 0Xli*-*tJa±tf>-r 5 
£VJOA;1, 3-i//^S5r»;>J^A, 1 -X 

f;u-3-y^;u-f s^/'J^A, i ->^;u- 3 -x 

f;U>T S^l/'J^A. 1, 2,3-h'J^fM5?*/ 
UW, 1, 2 t 3,4-fK7^fM5yy»J^A, 
1,3-yyW-2-lfM5^;'^A, 1.2- 

ixy^u-3-x^u-f sy % /y>A. 1-x^U-3 

-^fMS^/'J'jA, 1 3= 
*Vv"y*A. 1, 2,3-hUlfM5yi/^A, 

1, 2,3,4-f h7X^M5y^/'J^A, 1, 3- 
yyf;i/-2-7ixM = ^7'J»>A, 1, 3-v> 

2 -^<>v;u-r 5 ^i/'j ^a. 1 

2, 3-v?>fM=^;'J^ 4-y?y-1 , 

2, S-hU^fMS^l/'J^A, 3-y7/^f;b 
-1, 2-$?«**/U-f SS^/U^A* 4-T-fef^- 
1, 2, 3- hlM^-f S^l/^A, 3-T-b^U 
y^u-i, 2-^f;K3jry«j^A, 4-^^tK 
*v>^-1, 2, 3- K'J^fM^yyj^A, 

3-^^^*;i//P+->^^;u- 1 , 2-^fM5jr 

V^'J^A. 4->h + y-1, 2, 3 - h U J* ?JI"f S 

^7'J^A, 4-*;i,5;u- 1 , 2, 3 — h 'J ^ f;i/*f 
s^yj^A, 3-^;uh;u>^;u- 1 , 2-v*^;u 
^fSyyjOA, 3-tKn*yx^-i, 2-fy> 
f ;U-f 5 4T % /U^A. 2- t KP*yxw-i , 3 - 
S?^WW5y % /«J»>A, N, n ' -^y^;bK>y^f 
5?^/UA, N, N' -ylfM>^5?yyij 
A. N->^;U-N' -X^/<>^5?y'J^A 

[0 0 15] (l-6)&£t»4-3 0X(*-t*ija±<7)Tr h 
7tKPeU5^A; 1, 3-i?>Wh7tK 
n e'Jy-OA, 1, 2, 3-h'J^f^fh7tKP 



fcfiJ$/-^A % 1, 2, 3,4-f K7>f;i/fh7t 
KP e'JyZ^A, 8-y^;U-1 , 8-^T1f e->^ 
O [5, 4, 0] -7-^>7 s -fex«t7A. 5->^;u- 
1, 5-i>7tF bfv^P [4, 3, O] -5-y*X«tr 
A. 4-y/y - 1 , 2, 3- klm^jUt- h^fc Kp 
e«J=yX^A, 3-y7/^fJP-1, 2-i»^U 
fh7t KneUS^X^A, 4-7-fe^^-l, 2, 
3h'J^^f h7tKne'J5yX^A, 3-7-tr^ 1 
;u^^;u-i f 2-^f;i/f h7tKaeu5^ 
A. 4->^i/*;b7tf^*»5 L ;u- 1 , 2, 3-hU* 
f;i/-f h7fcKne'J5^x^A, 4-> h + y- 

1, 2, 3-h'J>^f h7t Kae'JS^A, 
3-> b*is**Jl,- 1 , 2-y>f;i/fh7tKne 
'J 5vX^ 4-tKP+y>f;P-1, 2, 3-h 
U^f;i/f h7tKDe'J5*y-^A> 4-tKn*y 

3-^Wf h7tKae'J5yx^A 

[0016] (I-7) gf» 4-30 Xlif^±Oi> t 
KatKPe»JS*y-H7A; 1,3-y^fj|/-2, 4 
-*L<!*-2, 6-v>t KPfcf'J ==vx^A [C*l£> 
$1, 3-^^;U-2, 4, (6) -ytKPt'JS 
JMT^«CDSS$fflL>-5o ] % 1, 

2, 3- h>JjC?^-2, 4, (6) -i>t KPtf'JS 
i'X^A. 1, 2, 3, 4-f h7>^-2, 4, 

(6) -ytKaeUSyXOA, 1, 2 f 3, 5-tt 
K^^^U-2, 4, (6) -ytKPtfS^A, 
8-y^/b-l, 8-^7-tfv/>7P [5, 4, O] - 
7, 9 (1 o) -^yf*>yxx^A, 5-*TJls- 
1, S-*J7-*f*s2n [4, 3, O] -5, 7 (8) - 
/tyxx^, 2-y7yy«-1 , 3-^^^;U 
-2, 4, (6) -ytKPe'JSyx^A, 3-7-tr 
f ;u^;u-i , 2 -v>^;U- 2, 4, (6) -v>t 
KPt'JSyx^A, 4 ^p;u*;U7t^» 
1, 2, 3-h'J^^-2, 4, (6) -StKPe 
USi^X^A, 4-yh^i>-1, 2, 3 - h 'J > 
-2, 4, (6) -ytKPe'J Syx^A, 4-*;b 
S^-1, 2, 3-h'jy^/U-2 f 4, (6) -i>t 
Kp eu 5vx^ 3- t Kn+yxf^- i , 2- 

2, 4, (6)-ytKPe'J5yxH;A, 
2-tKP+yi^-l, 3 -S?>^;u-2, 4, 
(6) -fy t KP bfU Syx^A? ; 
[0 0 17] (l-8)KI»3-3 0XI***Ua±<7)-f = 
y^ijx^AfftSftSv'/x^^A; 2 
75y«1, 3, 4-h^fM5y*/'jx^A, 2 
-*yX^7?y-1 , 3, 4-h'jyfMS^7'J 
x^A, 2-v/x^;U7 7 ^/- 1 , 3-v>^;U-4- 
xfM = ^l/'J-^A, 2-y^f;b75/-1 
^;U-3, 4-yXfMS^V''J-^A, 2-^Xf 
;UT5y--1 , 3, 4- h'JxfM5yV'J-^A, 

2-^f;b7?y-i, 3-yV^MSjryu-^ 
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A. 2-ylf;b75/-1 , 3-y^fM=yyy 

1, 5, 6, 7— r- h7t KP-1 , 2- 
WWU-2H--fSK [1, 2 a] -f S^^'J-^ 
A. 1, 5, 6, 7-f h7tKP1, 2-^>^;b~ 
2H-fcfU5K[l, 2a]^5^;'jZ^ 1 f 5 
-*s\Z KP-1, 2-^f;i,— 2H-tfU5K 
[1, 2 a] Sy^JZ^A, 2-v^^;U-3-v 
7^>f^-1 ->^;^ 5 yv r ijz:^A2-^y^ 

75^- 3 ~y t^*;utK^t*» f;i/- i - y 5 

;u-i -y^;u>r y^jx^A. 2-^^75/ 
-4-*;u:=;u- 1 , 3-^fw$yyi;-H;A % 

2-y>^75y-3-t KP*yXf;i/- 1 

Ms^yj-^A, 2-i;>f;i/75y-4-tKn 

[0 0 18] (l-9)^«fc3-3 0X«*^iaJi(7)>r5 

*y-i, 3, 4- hu>^;u-<5^^u^A. 2-v 

X^75/-1, 3 f 4-h'J/f;^5^yj^ 
A. 2-vxf;i,75y-1 , 3-^^-4-xf 
M5yyjW % 2-yXfjl,7$y-1 ->^;U- 
3, 4-^XfM5^yj^ 2-^1^7 5; 
-1, 3, 4- h'jx^^-f syyj'JA, 2-:yy ^ 
^75/-1 t 3-^fM5iT»/'J^ 2-v>y 

5 y - 1 - x^;u- 3 - y ^;u-r s^^j^a, 

2-yI^75y-1 , 3-ylfM5^yj^ 
A. 1, 5, 6, 7-f h7tKn-1 ( 2 -y>y 
-2H-^f5K[l, 2a] >T5^/'J^ 1, 5 f 
6, 7-fh7tKP-1, 2-i>>^;U-2 H-fcf'J 
3K[1, 2a] Y5^/'J^ 1, 5-i?tKP- 
1, 2-^^-2H-tf'J5 K— [1 , 2 a] == 
VW^U^ 2-i>* f;i/7i/ - 3-y7y y 
1 "-^fM = yi/'J^A, 2-^f;i/75/-7t 
^U-1, 3-i»^;i,-<s^y'J^A. 2-^y^U 
75y-4-y f;u*;M*^>y I , 3 _^y^ 

;U-f 2-y^^75/-4-y h + i/ 

-1, 3-^y^U-f S^/'J'y'A. 2-^^U7 5 

y - 3 -y h*->y ^u- i -y ^/m* 5 $r *yy 
2 -vy Tivy ^ y - 3 -*;us;i,y 1 
-f syt/U^A, 2-y^f;i/75y-4-t Kn*y 
y^U-1, 3-yyfM5yyj^; 
[0 0 19] (MO)&^»4~3 0Xli*;fr&±<&f h 
7 t KP e«J 5 i^x^Af ftSf t^yrxi/^A ; 2 

-y^f;u7^/-i , 3, 4- h'j^f;i/f h7t K 

□ fcf'J5yX0A, 2-^X^757-1, 3, 4- 
h'jy f /Uf h7 t KP^'j 2-2?x^j|, 
75 y- 1, 3-y>W-4-x^fh7tKPe 
'Hyx^A, 2-yiW5/-1- < /f;i,-3, 
4-yxf j|,f K7 t KP tf »J Syx^A, 2-y^f 



;U75y-1 t 3-y>f;i,f h7tKPeU5yxH7 
A. 2-i;x^U75y-1, 3-S?^Wfh7tK 
Q e»J SyX^A, 2-yx^75/-1, 3-ixX 
W h7tKPe'J5^xH7A, 1, 3, 4, 6, 
7, 8-^tKP-l, 2-y>^l/-2H->f5 
K [1, 2a] e'J5yX^, 1, 3, 4, 6, 7 f 
8-^^i^fc KP-1, 2-y>f;i/-2H-e'J 5 K 
[1, 2a] fcf'J =yx^ 4 2, 3, 4, 6-f 

tKP-1, 2 y>^-2H-e'J5K[1 ( 2 

a] e'J5yX^, 2-^fjt,75y-3-y7y 
y^U-l-^^fh^tKPe'JS^A, 2- 
y^^75-/-4-7t^-1 f 3-yy^f h 
7tKPe'J5yx^2-y^W75/-4-yf 

JUftjMi^Sot^-i , 3-^yf;i,f h7fcKpe 

'J5^x^ 2-^>^75y-3->f^l//f 
^>y ^;u- i -y ^;ut- t Kpe«J5i?x^ 
2-y^f;i,7sy-3-> h**>y^;u-i -y^b 

fh7tKPe'J5i?x^ 2-^fjU75y-4 
-7h;us;u-1, 3-^^fh7tKne'J5e;x 
*y"A. 2-^^7Sy-3-tKP^yXfj| — i 

->f;i/f h7t Kpe'jsyx^ 2 -s;y ^ut 7 

5/-4-tKP*y^^l/-1, 3 
t KPe'J5^x-5AS ; 

[0 0 2 0] (l-11)aS§»4~3 0XI*-€-^iaJiC7>vt: 
KP e'J 5 ^x^At«$St-Sy7xv;r)A ; 2-v> 
^^U75y-1, 3, 4-h'J>^-2, 4 (6) 
-yfcKPe'JS^A, 2-yXf;i,7 = y- 1 , 
3, 4-Mj*^;U-2, 4 (6) -ytKPe'JSy 
XOA. 2-$?>^75y-1-^^-3, 4-v? 
X^;U-2, 4 (6) -iy t KPe>J = yxOA, 2- 
i?X^75y-1-^W-3, 4-yIf^-2, 
4 (6) -ytKPe'JSWA, 2-iyX^;U7'S 
y-1, 3, 4-h'JXf;i,-2 > 4 (6) -vfcKP 
tf'^yx^ 2 - iyx^yUT'^ y - 1 , 3-^y ^ 
;U-2, 4 (6) -ytKae'JSyx^A, 2-:yX 
=f-)\,T^S - 1 , 3-iyy ^;U-2, 4 (6) -fy fc K 
PeU5yX^ % 2-y^^7S/-1 -X^JU- 
3-y ^;U-2, 4 (6) -i>\z KDe'J=yXW, 
1, 6, 7, 8-fh7tKP-1, 2-v?y^;U-2 
H--T5KC1, 2 a] e«J5yX->A, 1, 6-fy t 
KP-1, 2-^^-2H-^f5K[1, 2a] e 

'J^vx^A, i f 6 -s? tKP-1, 2-^y^;u- 

2H-e'J5K[1, 2a] eU^yX^A, 2-^* 
^7$y-4-y7/-1 , 3-^^-2, 4 
(6) -iy t KPe'JSyx^ 2-^^757 
-4-74r^;U-1, 3-yy^l/-2, 4 (6) — 
t KP fcf'J SSJx^A* 2-yVf^75/-3-7t 

f ;uy f ;b-i -y^;u-2, 4 (6) -StKaifU 
5v?xH;a. 2-i>y ^ursy-3-y ^^a^TK^- 
^y ?ju- i -y ^;u-2, 4 (6) -y t Kp tf'js 
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v^x^a. 2 - 5 y -4-j* h^F-v- 1 , 3 
-i»^;U-2, 4 (6) -yt KP fcf«J Svz^ 
2-^>^;i/T5y -4-*^Sib-1 , 3-i>*T)l> 
-2, 4 (6) -S?fc Kne'JSy-O^ 

;uT5y-3-7fx;i/5;u>^u- i _>^^_ 2 , 4 

(6) -ytKPtT'JS^A, 2~^y^;U7'5y 
-4-tKP + ^W-1, 3-S»^;U-2, 4 

(6) -SJfc Kne'J5v-OA§ ; 

[0 02 1] 3»7f***-^A:tJ?-:*>(ll)£ LTIi. 
TlB(IM)-(ll-3);&<§*(f £;ft£ 0 
(ll-1)gtffi»1 -3 OXf*-t*tJ^±<DT;U^US^/X 
li7;U^r-^S^*-r-5lgfl»Si^3»7|xX7^-H7A ; S 

■j*^xju*^a* h u x^;i,x;u7txx ^A. x^ 

m ; 

(11-2) 6-30 XI***l«±a>*«SJR 3 «ft*X 

TfcX^A ; 7i-Jl/V>fJU7;^Z ^A. 7iZjH 

^u^^uxjU/frx^A. :7x~;b>^;uK>v^ux;u 

*x ^AH ;. 

(1 1-3) &f{t& 3 - 3 O XI* *-*lJa±(&flg^xt 3 
-^A ; y H7A. ^A. 

^f^T-^A? ; 

[0022] SUSfcTfcXyfcX^Art^Xl !!)<!: Lt 
li. TiB(lll-1)-(lll-3)a<^lf t>;ft£ 0 
(MI-1)flHR«1 -3 0 5llt*iiyL±(D7)l,4r)l,XiZf/ 

xiiT;u^r^S$wr^IgS»Si^4»*X7n-^ 

A ; -r h^>^;i"txX/fcx ^A, "r h7XfJl^tX^- 
^A. h^^Pe^X/fvX^A. fh7^UX 
Tfcx^A. h Ux^;u,-t>x*x ^A. ^^l/h'J 

^pe;^X7^— ^A. hy^*x*zi5 

A. ^^U^x^l^XTfrx^A. y>f;L/y^P tf 

y ^bx^uTfxX/fcx^A. ku^^?p tf;b*x* 

x^ A. h'J^ ^^^UTftX/fcx^AS? ; 

(1 1 1-2) 6-30 X.l**h&>±<D3?&m%k 4 $ft* 

x;Uv> ^UTtxX^xH? a. h'J7i x;i,K 
TtxX^AI?; 

(I I l-3)gf»3- 3 OXtt-tn^±OIM3a^C4«^X 
7txXH7A;1, 1 -^>^;U7txX7^^x^A. 
JU-I -x^UTfrX/fc^x^A, 1, l-vx^UTfcx 
*^x^A. 1, 1- 
-x^;U7^X7fxiJ^x^A, 1, 1 - is JiT 

;i//fxX*y -j-x^a. i, i -'0£x^u>*x* , j 

t-^AS ; 

[0 0 2 3] S4|R^-4rVX^A^^^->(IV) <fc L"C 
f** TE(IV-1)-(IV-3)^lf S*l£ 0 
(IV-1)a^»1 -30 Xtt f*im±©7^*^Stf/X 
(iT^x;uSSWrsSMK^3®^vx^A ; h 



(I V-2) ftXflt 6-30 X.\**tlVL±<D3£&1Sim 3 ffi:*-* 
V-^Af ; 

(I V-3) Btgtj& 3-30 Xfi-t*i^±0>BgSxC 3 8ft*-* V 
X^A ; >fmV7-^ 71^77--) 
A. y^*-*^xH7AIP; 

[0 0 2 4] C^^O^-C. #*Lt^xH7A^^*-> 
fi(l)7?fey. Hl3»*Lt^<DI*(l-1). (I-4)SI/(I- 
5)t?&y, 1Sl::»*Ll^fi(l-4);Rtf (l-5)T-fc5o C 

*Le>*-xH7A*^*->fi. iixii2aja±$fffflLt 

[0 0 2 5] *«6BJfCfctxr. *-xH7A*^*->$5S^ 
t//Xf*X^*>&g<D:7D h>£ltiJlB*-x^A*^*- 

^A*^>izs»r^^73-^r*fc*itft^tia>^-e 
±K*x^A:fc? 1 :*><D7K&lb«3& 
(fil^fl t- h^X^UTI^x^A/W KP+-9->T K 

?S) ^/>^;us^bfei^ (®lxtf. i f 2, 3, 4 
- h 'J > f ;k 5 y - ^A^y ^ f ;^8i?) s 

/X(ix;t,7f>>KS*^#-r^^E-/^-S^x^A*^ 
p h>^*-xr!7A7D^^>t?^-r^^§?$^if^c: 
apg-e cfc o r 4, £ t > 0 

[0026] *;i,7P*S/;usS^/Xf*x;U7f^>KSo 
h>«ltriB*-xH7A*^>lzJ:ygftf*S^t^ 

ra*Att«ft<« ®ss»gi*3o-i oo^%, » 

*L<f*50-1 0 0^1%, |grc»$L<r*7 O-l 
■T^ffi^^ibgffigtt. 9 O- 1 O O'EJL'tt&Xl^ftt 

^iz»*Lt> 0 t-^A^ftx^SSMtfaot 
;u%*S^fi. (i) cD*;u/if*->;us. 

>sis&^x^A73^^>os^<«-r^TKs*^ 
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[0 0 2 7] *S6?Bt=*il*T. 

mtLxit. mx.it. tk<d~<5>oo 

t^a^RTtefcxii^rti^aiS^ 
2 * ei±*rr -s^a^ttSMssi [^e^i,* 
&mtf-ji>m&mtQ. n, n' -y*u>ex7*y^ 

'J X 'J I JV h'J7 , )Jl,X.— J rJV^<D&ffi7 'J ;H-f 

)i>mm&m* \~*)*=f-a—>\,iai^\-*)-F5*)i,— \~ 

[0 0 2 8] ©SJCttasfil«ll=«J:-5l|g^ ; *;MMr*>;u 

gUfcS'Tf-S^yv-. ! gIl:J:y*l§t5 ; E>'7- 
<Dl"«6g^ t KJS U 5 -S^S* lc 2 oKlff 
5£*&14ag*§S9 [4, 4' -5?7i^9V5?-fy> 
7*- KS?©£<l-f v->7*— h£$flffi!L TK'jyj-tr 

tf/XI*X;U*>KS^frey^-(ak g^^—fl) 

-/v- (b) t*a^Rit6«:xi*»^rtrc2fi^*w 

y S y ^-W^figgSf <fc SIS L 5 -5 ffl&g £ 

rti=*-r sa^sjEi±a?^a [* y *>s>^> * ? 
u— ma>yye/s?;u o*) 7? y u— hSSMSffiK 
T-y^yy s/y^n— x;nf©7'y;ux^4 i -*>ssB«ffl 

[O O 2 9] €>RSItl=J:§g?m ; miSBgtt?- ( l ) 
©ao&l::J:.i>3Mg ; Birffi&tt^- ( 1 ) £ 1 O O'CWxIC 

jmssLr. d) om-mvmmm immtz&z 



[0 0 3 0] flrie#B^43S18ffl<D*T-#£Ll^*© 
I*. $fl6 T^y;U75 7"J^X— 

^ssgigsj. ^ 7^ yyuKxx-f^ag^ 
fey. «fcy»*Li^ta>ii»^rti=3<rja±a)ttgs$ 
I*. ±^^T-asi=»Lr. o. ooi~i oaa% 

A<#£L<. 0. O 1 ~5fiS%A<J:y#£Ll\ £*6 

^■r-6Jg^i*, ±^y v— aaic^L-co. 001 ~i 

•(bLfc^u^ffns-rss^i*. o. oi~5oaa%A< 

[003 1] *flswi=fct^rs fr8B*^7l«^->;u»ao: 
/xi*x;Mx>&S#:fi . s^y oo^x-? 
A*^^->a»tt:au:jfcSi=«fc y *S^-f -Steady v 
— (b) ©a^^t^»I<0^-efi<. CHietf. SJIS 

tDjgjaa^, jSJKSffiffl-a-rica^-r-s^tta^^ 
^ba^am$09^-r-5ctA<T?^§„ zo^x-ntu, 

t^t(DI*. 5S»a^S6T?&*. jg?Ra^l=J:-SW«58«l 

1*. v>7Ky7— a>j§^tti=J:y®^a 

— x^u>*— /te^.— k ?ntfu>*-#*- 

n77>. i?> h+>>x^>|f<Dx— ^ug. h;n 

<t*<^#^. Cttt>, jSJSEI*iaxi*2SJJlx*;1^L 
-CffifflL-Ctfilv, 5g»a^l=fclt-5a^SSt^f=RB 
ai*«f < BB«KDffli4l=J:oTS>*SJS:-i.*<. 1~80l 
fi%*<»*L<. 5~6 0aa%A<J:y»*LLV 
[0 0 3 2] a^iBJ&«l|*il«C04,<D-I?a< > 

T'/tfX (2, , 
7Vex (2-75vy ^Q/N°>) i?MKD^D7-< 
h\ Tt/ex {2->^U-N- (2-tKD+->If 

;n 7"aaet>7 5 k> m* 'Mmtva&miam [is 
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^/T- Omm&lZttLX* O. 00 0 1~5%*<»£ 
L<. 0. OO 1 ~2%*tKK:«F$U\> S^SStl 

ya4AttS£<. -2 0-2 O 0°C)4<*?£ L 
0-1 0 0iC^MI=»*UL^ 
[0 0 3 3] *5Sl?J!©!M<£?RJR{* (B) l*±|B©»l= 
Lr»e>*i.*Sg<i<* (A) -Set U 

If -5 C JJIT. & £ Ltx^SKD^TJ^lco 

7aai?A<STM'5:*<D-C. -?-;h.-? f ;h,l=ol%TlftBJj-#--5. 
*§m<b9Mm (A) AMb/cC-S^TKSflRJRi* (B) 
ttt-tZ®^ *<Z>tti*m*. ¥*3t!lgTM~5, o 
OO^mtfHSK. J=y»*L<l*5 0-2, OOO 

iztt+mzutumizEimitteiw. man* tihco 

~(iv)^<D^A<^lf e>ti& 0 C<D*#BBJj© (B) <&ft 

j*» x^ni*m=j:ya/7^b-ri.A<. ^neu>* 

— K r-?fQ7f — )W SI/ 1 

*^-ju*&ai2ftft:frftjfttti=tti-«ftjtt*i o~ 

1, 00Og/g|:attt4(DA<!!f*L<. «ky»*L 
<tt30~900g/g-pfty > L < I* 5 o - 

OOOg/ g «TtfcStWfiiS»SMUfc**M 
[O0 3 4] (i) ; ^®I=<feyj««E$ffltN-C. ffiFffi#£ 

^tesg^siis^a^LTift^ (D omistt (a) 
&<c*iP**5ftjR« (b) sft^eu !&sr=«fcyi£jisi 

(••) ;&mz£ymmzmi*T. m-SLxmn* o> 
sf*j*Lfc«L ito&s.iztemtemx.itmm&to^mz.t: 
y. <i) ssMgufcSL &mz£y&&m<D?j 

(iii) ; miB*^7K*->;ua&tf/xi**;u*>8S# 

(a-)ai/j&BI=J:y^y v— (b) £J?iJ 



**>l=eift LfcSL &gl::J:yS&lgS?<B:£j-£T?;gjg£ 

73,^„ 

[0 0 3 5] (iv) ; IMB4>JMt4ri'*S&tf/Xf*;UI' 
* >KS#lr ^ y -7— ( a 1 ) &gl= <fc y fl&^E / V- 

(b> zm&*m-£&mmtfi<DttT&miz < j;i)}%Mz 
mi*x*&&Lxmmme>m# : ?-itLtz&. m^-o 
j****^ib-sva&.ifKi£&§iimiQ j e>mm£f75 z t iz 
<ty. &&<D?a t.i/&mm-tz<Dti3iBiffz&n?-zm 

8U &glc«fcyfSJg^<B:5&T-58«£®2cU a»© 

-tlH©9Mttt (A) ^&fc*!Mc&iRiR(* (B) <&ffiM* 

f£«7?^T7A<. CTiltfJiaiSS (fli®f£<g«!S?) , a 
Stf£*g C/O KBtt«tt«) . ISSftig (MEESSigtS 

si) , mtatm (K7AK7-ft-® if^^if-sct 

— ^©&<b*>i&&0>aHgA<ig£ &£lf*U*1#f::ESI4«: 
t^<, #*L<I*0-2001C. MI=»*U<I*, 50 

~i 5 0°c-efc* o jKttSft^tti-r^^o. 
»t»a»*auA<. mis. ce>s;u. 

if— *a>*&iaisaamM») . sst&s* cs?x«y ha 

. &m®&moi3m2mi'zztfi<X'$z>o 
[0036] z\<Dmzm+mtLtz&m» (a) 

«IMcK««* (B) 14. ^tSjSJ«$qRiR-r-5«673A<35 
y, »7KIRK4Kin (E) i: LT*iJffl-e#S. O^cjRKA 
m (E) £ Lrttfflf*»«-ia^nfcfu>*-*^- 

^&s«4x*w«js«ic»-r*«jaEa$ i o - 1 , o o 
o g/gi=iftff-r l<. *y»*u<i*3o 

~900g/g1»fty > ^t»*L<li50~500g 

/gi?fe-5o i o g/gj*i±i?r*. 

■i'3*->*fflM!iai=it'<«*a*<*ffli=**<. i, oo 

[0 0 3 7] J>?I=*SSB^(D (B) ©^ttSiz-httfr 

(v) ; l?5eU-?tt<&#*&9ftitR{* (B) &*1Sm*>MM 

(vi) ; StJlBiStt* (1 ) ©*SB««:$^«flJ. ^flj, 
«L 7^;u^&>Jt*af^&ai4*t^l 0XI*20W± 

©s»i=^a»t//xi*^x ufe^. «neft«mi=j:« 
a. *n^i=<fc-5§effi<DP^6Sif4i*i -dxi*2w±0 
si=<fcy5S«$B*u->- hie-*-**** 
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(vii) ; 3 0-1 O0=EW(D^a h ffilS^x ^ h. 

8It*t>'7-2 0~10 0ii% t ftfe©*S-&RTffi 
4 ; Ey7-?0~8 0lI% < ffIESMg»l**S>fc 

0XI*2 0Ja.h<7>gttl=. ^jS&tf/Xli^I 

[0 0 3 8] Z4xe,G>l5&<Dtp-Q K ftfiLLtzis—t-nm 

(vi)XI*(vii)A<#£Ll.\, htttL 
fc^fl)->— hWJS^I*. 1-5, OOO^mA<»*L 

<. 5-2, ooo*uy«fju< % 10-1, ooo 

ft mtfift\Z# * Ll\> *>— htoWHI)^ 1 //mJil±.T? 

fcStffirE (b) y. 5, ooom 

mJsiTt?*-5i:->— ha>JS*-fc+H"e3&.5. hg£ 
^l=ffi^i*ftt^ #£LivS*iio. oi~i 

O, OOOm, »*Lt>rtl|*0. 1~300cmtS 
■5. KrlEv-h (C) I=fclt4**^a> (B) (DSttS 

*DI*-r«i:. Bttili. 1 0-3, OOO g/m2^ff 
*L<. 2 0-1, OOOg/rr.2A<M|-Sf$Ll^ 

[0039] *nmzt$isT. mmzis— httt-r-sfc 

^<7>s«ii^*proto>TS<, 0J*.ii\ stt»*<i o~ 
500 gmm<D-£&mmz.v/x.it3if&mmfrt>tj:z>* 
m^itm^. s& c_ta$ft. mms&. msus) , 

»BJj|cfcL*T. C*te,g*f©J52Mi. #£L<li1~ 
5, 0OO(im, J: l J8f L<l*10~2, OOOfxm 

5, OOO^mJilT-Cfe^ti/— KA<ft?fffil**t 

tv s«^<d. 2«fcBjia>;s*HF- ( i ) <»mi.i3& j e>-&m 

[0 0 4 0] w©flH;U. tffiE Ltz*%W<Dim&'SBt. 
ft* (B) 5,- H*. *r«jgS8£$S3s<i:<i!ft 



iR-rsro-C, **^?RJS->-h (D) &LTm*&:li. 

(d) u v RJte«t,teffl§wi::«fcya*Mfci.;&<, y^ 
ic>j-r-5«jaa G§<wft*&0>gRj&ta) *<o. i ~i o 

Og/cm2©i/-h*<ff*L<. 1 — 1 0 O g/cm2 
<Ot«>*<jgl=»S Lt^. «jSSA<0. 1 g/cm2jMJl 

* £ W«»SI£iRiR Ltz is- h*<i? < * y Ttfttlt. 
[004 1] *ftBJ|zfclt£fc-5-oa>#BJJIJ % #^tK^ 

9RiR« (b) Rummism (2) ^6****^^ 
(c) -e35* 0 z<Dn#.%k?ji, <c) i=js(t*iBrE** 
(b) /&#.mmm&mo>ttmit. #*l<i* 

O. 1 -99/1 -99. J:yff*L 
<l*0. 5-50/50-99. 511%, L 
<tt1~30/70~99HH1?jjy. §t»f L< 
1*1 -2 0/8 0-9 9fiS%T?&-5 0 8 (B) (Difc* 
O. 1 Sg%Ja±^fc*<fcSfej*Lfc2M<£y^a>'7 t 

9. 9M&%&LTV&^tm (B) 05^a35<+»1?& 

[00 4 2] *ftW©#P*3Ry;u (c) l=ffiffl-f-5*r« 
(2) tLTfi. iJffiflJWa^JSEtl^litcDA^If 

>Hxx^^W«»JS. r-^P^^ KVSlro^^ 

y^^AB^ojSJst-efcs^aeuv* 
— x^u>*— is^f-ivij— 

— ^ ; -troffitc h;ux> % ^peuv^ya 
1 2 afel±0)S^ia« -5 C i: *<-e # 

•5. 

[0 0 4 3] 3^s:«BJ|-tJl^r, MI=c4x&(D#f7K^^tS 
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mmt LTfi. mz.it. l i c i 04. libf^ l i 

PH6, L i AsFe. L i CF3S03, Li (CF3S 

o 2 ) 20>*0>i axi*2«jii±. mz&tzLi*mtLx 

It. L i BF 4 &tf/XI*L i PH6"e35*o !&S(C<fcy 

l=. 0. 5~5 0lt%^SLfct©*«fftL< > Hl= 
»£L<I*. 1 -2 OfiS%$WLfcJS«El?fc«,. (Si. 

SI*. 9 0 ~ 1 OO * L<. 98~100 ; E 

[0 0 4 4] m**3kfn, (O ©ttJ*;£j£±: LT te- 
Gi*. tfTEOKvi i i)~(xi)*<3*lf €>*i-5)&<. (x)-V>(xi) 

l\> 

(viii) fraLf=*«|B^(7>ite^ttO>*7KS?R*{t (B) |= 

m^&om (2) ^gijsD-rs^; 

(ix) s (B) £^*rr*i>- hic^ (2) $^*a-r-5* 

(x) jHfliBsa-^ (D $s (2) r=jg/»u m cd 
?a-e*«rr«c&i::j:y— ftib Lfeyju&-*-«*j*< ; 

(xi) (2) 4>T?. SfTlB^-— ^A*ft>T*3 0~ 1 
XteXJUJfcVKjg^W^^ — 2 0~1 o oif%. & 

y tto^adwttft'E^ -7-$ o~8oii 
y -«=<b l tz ?)\, t r -5 2f 

[0 0 4 5] ft*3Ka«{* (B) &tmffi*rtg58«;*£> 
fc*y;KD«*ffitt. *<DlW*>ffli£f=iSu.T:&i:t®«T 

^t-r*JS^<Dy;KDJl^li % 1 ~ 1 O, O O O n m# 
»*L<. 1 0-1, 0 0 0//mA<MIC»*LLV •>— 

^i=issi*/«t < m Tiit fttfi Ltzim 

mz$t)l±tz&&# J t>-bJl,0>*T*'f)l,itZltZ,y5f£ J (>& 

mm. ?4ji>j±. Tt3ii5m<D±tz % n&gEigH^ cd x> 
=Es^-wtm (2) ©isttjaixtta-f^y 



[0046] (b) mL<it$m 

mv&m&i (e) &i;/xi*iM7Ksy;u (o i*. mi? 

*o)tztbnmm<Dtt&7y?*><sjmtti:'>j* zo&mt 

L-C*f*>&mm.G>7v?tl<Bl1£tl3:Z>tztb. 

k (b> . mriE (o . (d) si/ (e) sy^At 

(#B5-f>* — t7i-fx) (DSiS^b. *>— Kttfl>ISMg 
#fct©^ StTSELfcl^^KiRft: (B) ttHi&O >J * 

^^mmnzsmLtzmmigmfrztez-mtLtznTt. 
Jk¥t\, (o zfjvnmmt Lx&R-ttiit ±i\ w±. 

(OCLtfrt,. Wtg^£©2M<a*iSiKJW (E) . 

-7*;U (C) -\f>iM<SiiRilR->- h (D) (DHiSOb-T. m=f- 

[0 O 4 7] 

mmmi «t, §UEen&i/ib«ff!ii=<fcy. 

l=iftB^-5*<. *%BJHt=.tl$>lZV&mZ1xZ>*,<DT>ltm 

[00 4 8] njseni 

7*ij;H36o g (s^b) <t^>5rxyxyi — n, 

MJ7'J ;ux— =r;u 1 . o 8 g S.lfJk 1 1 4 O g $ 2 «J 

1±fc«. a^HS&Sli: LT2, 2' (2-7 
Sy/^DA'V) /WKDf KO. 36g£35 

%iS&<b*^*3. 1 gtL-7Xa^tf>S6. 38 
g«^*nU &-££M%i£lttzo fi^. ^fiSLfc^* 
^?5-h?a •>/^•-$fflt^r. 7)l>$m#ibLtz 

Z0YMZ. 1, 2, 3, 
yx^A^J^VOjt^UJ^Kffi 203)0 

6 o 5r y - Jitg* (=5¥<bfigxaaS) 1 3 5 3 g 
(4^U) £}&1iaLtztZZ>. an&MtBi* $ / -JUtf 

^ZmtBLtzfil,*. /OK94UMI (aai£«ia. # 
-t^gttS) £JBl*T\ 1 OOlCOTSIftas^HzSmL 

U'¥«&*tS4 0 0 v m0)KlL=?&<D*&BJi<Dmi£to (A 
1 ) «v6««gMcX«a(* (B 1 ) £»fc„ 
[0 0 4 9] S5J69a2 

HJ6ffaiT?fflt>fc. i, 2, 3, 4 - h y > ^U-f 5 $f 
*/y-">A*^>©y ^KK*fl>ft^yi=. hyx 

^^T-^^EX^A/W KP**-t>--f K (tt^f-S : 1 4 
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7) 0)2 0<H>*mm ( = aMbj£X|gttffi) 3 3 O 7 g 

(4. s^u) zmtaLtz&LM*. m&mi tnm&8i 
ft*m\ ^BMon^vtom^ (a 2) 

(B2) £*#fc„ 
[0 0 5 0] SUS0J3 

p-XfL/>XU>i184g (1*EJI0 tXf Ui- 
1 0 4 g (1 ^U) &t/i?e-)UK>4f>1 . 8g$» 

i -if 3 - > f m s ^ txD^y 

*?-}\>&M& (tt^fi: 18 7) <0 4 5%X^^— VUJg 
» (=^bfi6XJgttS) £3 3 2g (0. 8^U) j£*ia 

6 0°Cf=«DS&U 7 '/ex- 2, 4-5?>*A,/< 
\sn-h*))V O. 6 g£l 2 gff)JL$S— JU-QHt&L 

£^ir Lfcy;u$iffl»ft u 3tEi«g«£ffli*T. i o 

o^<7 h/N°x*yi/©^ffT-C5 o^CT-S£JSLfc?gja^e 
3£Lfc„ &mvm3>>9 — S;uSflH*Tt&»U visa 
g4 0 0^m<D&^t*<B;fc|gB.Jj<E>9S*gtt (A3) fr&fc 
£#*&iaJR«: (B3) Stifco 
[OO 5 1 1 JtRC9l 
1518(05 8-1 5 4 7 O 9#£lfi0>IS;66093iBeOT^ 

a*. 4atT5ya$wr-5 ; e>' v— 

^7" -7 <J p*->:*-*->x^;i, MJ * f;i,7>^z7A7 
P'J Kfl>8 0%*5Sj$1 O O g tN-N>f l/>t77 

2, 2' -T-'/lfX (2-75v/ ^P/<» KP 
fP^KO. 8 g £;SflD LS^ Lfc„ C<D?gjS£. 8 
5°C©eii*a-T»*Di»*4xfcffiS#Sa>4'l=A*tM^ L 

f=. a^&sssyaiu s**jflivc»&u 

¥J$t&g4 O 0 n m0m*#;<Dtt&(Di3**>i±<Dmm 
ft (A -1) ^f,****S0R«lXft: (B-1) 

[0 0 5 2] tt&m2 

nmw eo-i 79410 ^^a<Dnsfiffj i iH«a>^ 
a. tg#«L jfrsisf. ;STP-h$«iiifc5 

O Om I <DA.JS7 : 7X3lC'>^n/v+-y->2 3 O m I , 

if;^n-xi. o g $ttii^7 5ic*7?#SL 
fc. »JI- = ft7 i 5X3(ti-C7'^ 'JVUKl 2 gi 38175 

y s^w^ — t? fc * i? ^ ^;u7 5 y x 7 -7 

«JU-h26. 2g&tf3£S*7 0g£;1£U Ml= 3 

o. s eiHa^-tzismLtzo co^e/T— jgjSjicgg 

J&SOt UTifiSfEK7'> i E- I 7ixO. 02g$%AlU C 
<Djgj«£l . 5&|lijAM7Tli?rlBAJS:7 7XPl=;8TLB 

9 01CT?S£*8L. JF19aSiK)2 0 0 5^P>«)ifcK<Dag 



18ft (A' — 2 ) A^€,«***^?ftlRft (B -2) 
fc. 

[0 0 5 3] lt^3 
*#SB¥3-2 2 1 5 8 2#^fflfl>HJSWl EttO«tt. 
*-&*5*u iggfh ^X3IA^&tX^SI|g$«i^fc5 0 
Om I (DAJS^^XPlC. ^^^-Xffi7K/<— -/U2 gStf 

aj«"7->ffi7K/<— >v eT->ffim.m& o%) o. 8g$* 

3 O 0 g $A*l. S^^ffi CT5g#Sm^g« Lfc&. 

4 0 o ClcJlD!S&Lfc. *-<D&. K-rS/^T 
?'JU-h99. 823gtm«S!lT-i5-5x^U>^iJ 
P-^i?7^ >j L/- hO. 17 7 glLlfm^mt^MVii 
•5. 7' , /ex-2, 4->^f;w(L/nrhij;i, o. 

5 gA^^-SjSjft^^^XPrtlZ-fil^JJD*, 400 r 

spa>sfi$ 7 o°cr=#ja u -toigg-e 2 ssmms u 
*o>®.z? 77 a rtssros® s s o tj=#js l-c 2 B»m«i 

*#U a^£5S«SLfc<, 8£&. e— XttOUMia^ft 

¥^«tS$?l3 OO//m<0a^-ttfl?it^(Oa?<ift: (A - 
3) A^^ii^Tk^flRltRft (B -3) £#fc„ 
[0 0 5 4] tt®tW4 

&mw- 1 1 -35632 ^'jkmo>&&m 1 ets©:*^ 

(J¥**1 cm) IC. ^ \-^isJLT)\,T'7 'J U— 
f-9 9. 8 27g,tai1iSl|-ej5^^#-9->S?^— ;ui?7> 

*'ju-ho. 1 73 ga^gss&si<t lt, 7*/ex 

(2, 4-^j*^;U/<up- MJ./l>) o. 1 gfr&fc-S 
?1^gfc£iiA U 5 0°CT? 4 BfRflflnSft LT 

«^$frofc„ 8 0t|:#SU 2^H«ti#L 

•ct^s^^tfc. a^fe*o°c*i?^aj^ wsto 

— 5;UT?|»»U T^aS$«J5 O O Mm©ifcK 
©ag^ft (A' -4) *Mt>t£-i.**m?aiKft (B -4) 

[0055] ttmms 

WmW- 4-230250 #'^««)llllfi«!l 8 1B©©^. 
-T^*, 3 OiCfcftofcJStflc. §^3IA^i:Sa 
If, »Sn Sfix fc3Pfl)200ml ©t/v'? ?J|/7 7 

^pfi:. N-ez^7t 1-75 K4o g ai/§iBfii»ir' 

fc&N, N'^1, 4-^U>eX7--b K75 K2. 
OmgS*l 5 o g irjSfil L, 1 'J v hJls/Kvmpllz 

10mll:iSgLfc2, 2 ' -7'/ex C2-75yy 
/W KD7P7-f K1 2 0mg$M, 12 

«iAfc5 4-y— vmm u 7-t h>rjjfe^Lfc^ so 

^C-CI 2^WSffi|£JiLfc„ KJSLfcfil^S. 

^ — £;Ur-f»»L. JJH^fflg4 O O /i m<Dit«©Si^ft: 

(A- -5) A^^>^i:4^7KS?RllRtt: (B -5) Stffc, 

[0 0 5 6] ttRC!i6 
HJSffjl X-miolXtzW-SfMZ^ 1, 2, 3, 4-h'J 
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(=SMbjSiissttS!) i=SI*t. 3 0 

%7>^E— 7^t?SJS2 2 6. 7g (4^)1,) £fflUfcJ£l 

m(Dik«©ag«{* (a- -6) ^e>JEt«^*s?aJiRi* 

(B-6) £f§fc. 

[0 0 5 7] **BJ<oa^tt»S«<*A^^-5^*m?R 
ifctf: (B1) ~ (B3) SlXitRtD^ttOas^g^e, 
£-&IM<&?RJtt{* <B'-1) ~ (B -6) 09#It« 

[iR&S&tfft&StfJSgS] ?Rj$fi0>;»J3£ ; rfi 1 o c 
m, S$20 cm©±-fD>SgO!)>vi>ia (ggQ : 7 
5 tx m) l=a^tt«)^7K^«ftiDH*: 1 . 0 0 g £SSflP U 



mm. (g/g) sasLfe. 

(g/g) =Ks»coiit^si©aa-S3t«a)3g 

S*S»0«i*Sfi (3f-y->ttS, Stoitgi 5cml: 

A*U 1 , 5 0 O r p mOElEiiS-C 5 »F^aS'0»i7K L 

*\z±v&mm$mmLtz. 

(g/g) =8**&<&iimiS0>s§-JiS*&a>£ 
<f>t8t<DE& 

«-;§jsi=*n- -sonars. i£. 
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[0 0 5 9] 

l^>7-AME-400, 0*?&8gJ±g. PEG(D»^ 
^t:*5400) 28ga^^/-;UOOg$A 

7^2^ra5 0°C-CM^^»S!L. *0>&7 0°Cl::ili& 

1, 2, 3, 4- hg>^-<sy!/u-^A*^> 
ajc^juftittt (»fl2 0 3) a>6 0%y^y-;bj§ 

S3 22g (faO. 9 5^11^) £;*KTP-b£ffil^ 
» (7K'j7-a« : $54 2%) £f#fc 0 Jg 



&1 00g|: r -^P7^h>79 8g^JflU S 

et. e o°cfzan8&L-s\ y*y-;u£esu tKu^t 

^P5» 0 0 g |cHJ6W4i?fi6ffiLfe7K i ; 

yy-fea— ^TKU^Ui/^Ux— Tr;u) o. 5g^Ao 
U 10 0ml 0>*>^HEf=A*t* *>^UKSSBJ 

(CD £»fc 0 

[0060] it«#|7 

peo (*'jifu>**^K) xa>*a*ii**? 

^*ftrtr*fc»IC, <$|fl^6-6 8 9 O 6«4*tt<DM 

=1— 4 0 0) ; Ey7'^'JU-h3g<S:7K'J 
ifb^ija-^7^'JU-h2 g , WMtL 
tr-^fD7^h>95g^Lfc 0 

(2, 4-i/^f;u\*upzMj;i/) o. o 

5 g£SftDU&JBLfcflL 1 OOml W>^Hl:A 

» 6 ft « McMttft t ««J»M» <b ft * ;u 
(C'-i) 

[006 1] JtlttflS 
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an?3557V/lfX (2, 4-i>.*^;U/<UDXMJ^) 
0. O 5 g £3SJ]D Lfc&. 10 0ml©^j|, 

Jffil=A*U g3t&3S"K 6 0°CT?5B#flSJ»£-U Jfc&0> 

(c -2) $f#fc„ 

[0 0 6 2] I^S6«|4T?^Lfc3(i:*Bja)^7Kmy^ 
(C 1 ) Rlftt&m 7 . 8 TfttJiE LfcttRtD**^^ 

(c -i) at; (c -2) iciiLr. ^ammtifm 
o : ±t*j&<sg£i='7 t ;MbL-ci*-5;b<. ^KDaue*<a 

££&<Dy;MbtK8S<!: Lfc. 

[0 0 6 3] 

AfL/VM-t>ai 8. 4g (O. 1 * A.) fttfMt 
0«3-effll*fcl -x^;u-3-j«^;n's^ ,, -/'J't7A* 
^ y * *;u&&ig<D 4 5 %x * y — ;u»j8e £ 4 
i. 8g (o. 1 o2 ; E)ufiS) gjpL, x;u*>®«> 

l/Vm^Ktyv-IOgS, LiPF605jiJg1 
mo l/L (7. 2g/L) JS« Lfc^P e 

*- h 9 o g iz%m u *s^i±ag^a9T?&* h y 

□-;i<?a/{>h'j7 l JJH-f;uo. i gts^MiS 

Sre&'&T'VtfX (2, 4-i?^^;U/<L/D^.h'J^) 
0. 1 g$J&1IQL5§mLtzo z.<j>^;-?— -gja (^ey-7 
-ilS :10%) SlOOml <D-9->^;H£(CA^T;U 



»^&<c*ip*sy;i' (C2> $»fc„ t/7-ss$ 

5 U flO, L i P F6(DSS 1 . 5mol/L 
(10. 8 g/L) fgglLfc^PtfUi/*— Tt?^.— h$ 

<g#*£ Zil**ykqmt WtSitiS^ €» 8.8(0 

wk.ikvn, (C3) s^fc. 

[0 0 6 4] itSW9 
S: 4 0 0) ^T^U U-h£ffll*fcjy*l*S5;&60!l5 

& t&mmm&mfr$>tiz> (c-3) at; 

J***?^ (C -4) 
[006 5] ttlfcflll O 

it*3k^totmmmi&fre>ti.z>n*3k , f)\' cc- 

5) XUf**^^ (C-6) 

[ o o 6 6 ] itsea 1 1 

-'i'AfD'J K«)Bl^fiinimiKM5£:iqfl|ft}iff« 

fetttlMcSyu (c -7) atf***?* (C - 
8) £f#f =l> 

[0 0 6 7] *JSe9 5<D^,*rf§fc*«|B^(DSg^«:A>e, 
2) ~ (C 3) . itl£099~ 1 1 ©^an?*#fcit&a>5S 

ig# 6 >& « KiRft t m&mmfr <& «c * ft**? 
;u (c -3) ~ (c -8) iciil-c. «t!B<D^-ef^ 
J*It&<k@£&fl>y;Mb#81£a«5£U *fcTIH'(D^ 

■to 

W)\'<»-<*ism.mm.o>mn'\<fem\*tz>f)\,*m.&i cm 

5~1 3MHz(0Slftt?. 2 5°CI=fclt-5'f^->g©S 

[0 0 6 8] 
[*2] 
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[0 0 6 9] 

flttft MP* % ;1TP-K SStfSfii 

h+^Uxf L/^ij 3 - Jl,72*) Is— h C? 
1/V7-AME-400, B*»M±8« PEG0»^ 
:«400) 2 8 g arjT> £ J 1 0 0 g $ A 

& ti: tic. *»»Sfflt>r. F*3§feO>;SS* 5 0°CJ= 
ist+JU/tlsU- h "JA* 0. 1 g^^ry- ;U9. 9 

p- h^fflt^r*tI2^^^ltr?STLrs^^■^■. ;tst 
^7«2i^ra5o o c-ea^$«ssu *o&io°c\^m 
aLr2B»im«*Lr«***i»s-&fc 0 Sjaufctfy 

1, 2, 3, 4-h';^fM5^yj-^ft> 

<D>*;ugtl£ig (»«2 0 3) a>6 0%y*y-;u?g 

#271 g C»0. 8*EJl4Bfi) SSBTn— h*JHl* 

A (#y^— »*:*|4 7%) *f§fc 0 COKS^'SU 
-^A*^*>T?B&Lfc7f^JV-}§?£l OOgfCjRfc 

te*«35t? &«tfy $ry -fe p-;utK»j y y *>$?a,x~t- 
;u (ft3-;i.52i, ■*-*Hz*-A*-v*xttjH % x# 

+ v^)I»:iS5^) 0. 0 4 7 g *SllD UEd Lfc 

^ ?a— S/aivc. ttiift±i:g^2 0 0// 
*jhi*t* 1 o#ra»j» -fc«-r£c *iz<ty % *yv 

-fl>aM»Sfr 5 <t <!: t, Icffiffl Lfc* * / — ji^cm l 
fco *yv-*6JHattttty»<ctirj: 

4X5/- h (D1) ^fffco C<&v-hOgttfi£;8l5£L 
fc<fcC** @ttifil!)10 0g/m2*Cfc-3fc 0 

[0 0 7 0] ^J6fl|7 
J?^4 7 ^mO)7Kyxxir;u//Kijx^u>5F®^ (7 



Jfe09 4 -c -Y 5 9 V y x ^ A * >(7>* 'J »# 

i * y y y -fe p — y <r y y;ux-f^ <t (Di§8 
?«*icssLfc^ *y **(o*a«*tisi oog 

7 B/rn2<D*§&BA<D&ttEfr%[&tei'—h (D2) $ 
[oo 7 i ] HSSCD8 

h->-h ( ^;KDH[^ : $?J5 5 Aim) $^Lfc 0 
/Ky x^- 5 ^— h LT l^dTl^CD^®fli(7>® 

HJ6ff!l6rfS/c-f syyyx^A^^^-XDTff y v 

— <t tK y y y -b p — ;utK y y y i/y;n-f;u <t o 

{*^^>^^^*^^Jtt{*(7>e«-fi$?j4 7 g/m2(Dtg^ 
#*S®iR*>— * (D3) $f#^ e C0v- h<D15^$ 

[0 0 7 2] H1£W9 

;^KS0)4 5%i^y-;i,s»$ 3 3 2 g (0. 8^E 
^Aa^t-^ra&L*:* : $54 1 %) 

-;^p/v->h';7^ju-ho. i g^a^lHteair* 
fe* t t+^tf*yi- K (/<— 

;UND. a^aigttSSi. 10M¥i^g:4 6. 5 

°c) o. 3 g $mim Ltzo cco^y v— jg^c^fc. j?^ 

S?1 4 0 0 m(D/K y IXf (7t- ;UAN0 6 

o) *S3IL. ^yv-SiJ^gl^soog^ 
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#ft-r*ctr=«fcy. m&&&s£2MZ>tttiz&mv& 

«x*/ — *t«a-U *SSW0)I(?^«:A>c,j5:-5**IR 

5^P>. 2Mc£5ftJim©§ttai*8j2 0 0 g/Wr- 
ifcofc. 

[O 0 7 3] ttKWl 2 
HJfi©17-C?fflt^fc^flj (7ft-->-?A0 4 04WT 
O) £*"CD£$lt&©->-h ( D ' — 1 ) tLfc. 

[0 0 7 4] \£WLm \ 3 
ISJ6W5-efflL^fc^flT (7tf-MNO40) £*"0> 
££ifc&0>«>-h (D-2) £Lfc„ 

[0075] ggj&ffy 6-9 ICSES* Lfc*SgBJ!(D?RJR->— 
h (D 1 ) ~ (D4) Rlttt&mi 2-1 3l=|B©Lfc 
Jt&Ov— h (D-1) (D -2) l=g|LT. TIB© 

©iir->— hrouajsgroan^ ; 5 x 5 c mizmm Lfcv— 

h<D+l=3B#MSaiUfc 
^-t-S^U-y^StU 3 0 5J-F B "5iSSl<D^ne 
U y U TSl=«fcy?R^M (g/ 
cm2) 

KDKjSS (g/cm2) =BM©i'- KDSfi 
/25 (cm2) 

P>I©>-r>a«©*l:Ati, 3S»Dflft*SS (a-*-* 



^ttSk iSiOltS 1 5 c micAfU 1 , 5 0 0 r p m<D 

niesa-c?5«-HiS'0»i7Ku T3:iz&»&&m£ffl%. 

«J«a ( g / c m2) =fl»*«©K««CDafi ( g ) -sos 
AEI(g) /2 5 (cm2) 

zfa\fu^-h— yic. r -7fQ7>h 

a. Hasans Lfc. 

[0076] [SftjftiiJg©a53£] #7XSS05±»= 5x5 

-r&*$ic->- Koai^-fea-f— ^ (afgs^) ^isl 

fc. 7"aei/>A-/1?*-H. 0 gjy- h 0)4" ASP 
i: Lfco 

[Sftlttta^»lt*0)i|l)ffi] figl 2. 5cm<&% 
iSfi (7 r K/<:^-;/*aaM±Sk NO. 2) £5ttS=fe 
"C, f ©±t 5 x 5 c ml:l!BrLfci/- . 

® : ±<s[ftiti». o : %st'mm+m. a ■. <j>mm&n- 
*r. x : ^ai=«tsitw 

H®itr^fl5^$5a>aasai)S-r*^i=j:y. tsc 

mm+& (%) = {KK&0>*>«sa>aa (g) -umta 
0>*>t&<j>mm. (g) ) /sjnLfc7"nt;u^A- 
Kaaa (g) x 1 o o 

[OO 7 7] 
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[0 0 7 8] i1 A^JaTCDCiA^^Ax-e&S. 
(D**B^©Sg««:^&)S4lP*^5aJ|R«: (B1) - (B 
3) It. Jt«©3S^tt*>&fc&2M<3Si!RiK{* (B'~ 
1) - (B -6) lZtfr<* ^nei/>A-^-h« 

r-^P57h>. )i>t§<om&%miz*i-?z> 



[0079] ^^"bJaTwettfBji&Ax-e&.s,, 

<D*S8BJJ<D#7k£'7*n> (CI) ~ (C3) I*. tt&<D# 

(c -1) ~ (c -8) izjfc-t, se^t**^ 

JEC^I^SflSiUi^OSa^aT?*. r-^P^^h 

g A<g I * L o y L fc $ i^fiE-r * C t A<T- # -5. 
©^HBJK&if-jKjfc-rM, (C1) ~ (C3)li. lt&<D# 
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(c -i) ~ (c -8) i=jt-<. 

<3>i_ i -f*>s?£#WLfc*$6Bj©gM8#^&fc.&2Mc 

%®.®LH.tmm&mfr*>uz>$mJh , f>\> cc2) <c 

fr&&«&*iK?JI' (C -3) ~ (C -8) ICit-<y* 

&&*Jk<®.i&.totmmmMfrioti: *#*3&y;i, (C3> 
[oo8o] ss^&eiTroci^Bj&^-efe^,, 

0*SSBJ©!Mc£?RJiJli'— h (D1) ~ (D4) I*. J± 
(D-1) (D-2) l=tt<<. ?ntUV 

©Ml=. *SSIH«>^7KS?Ri|Rv'— h (D1) - (D4) 
it. tt&<D->-h (D -i) (D -2) rrtt-K. >>- 
h(01i l+tt^>S& l+* A<* L. < i& I ** 1= tK y x * -> 

BJj<BIRJR*>- h (D3) It, *<Kttt*L&lV, 
[0 O 8 1 ] 

(D*ftlfl(ogg«{*:Ax6)Jc-5^*^?RJR(*(*, 



<»l»Ci:4«6, ffi'J>fi<OS»Dr- MOWigflt 

o ^'>©a* o t 4i l tznm m m z s& z \t # 

€)*«Bja>ag<g«:A>6^4#7K^BaiR«:Xli^*m®iR 
SI Cilery. Lfc**»y 
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H 0 1 G 9/02 
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// H01M 10/40 
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H O 1 M 10/40 
C 0 8 L 101 :02 
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F £ — A (##) 4F070 AA17 AA29 AA30 AA32 AA37 
AC40 AE08 GA04 GA06 GC02 
HA02 HA04 
4F072 AA08 AB29 AB31 AD03 AD09 
AG03 

4G066 AB05A AB07A AB09D AB10D 
AB15A AC13A AC13B AC14A 
AC14B AC17A AC17B BA03 
BA20 CA04 CA56 DA10 FA07 
FA37 

4J100 AB07P AJ01P AJ02P AJ08P 
AJ09P AL08P AP01P BA33H 
BA33P BA58P BA64H BA64P 
CA01 CA04 HA31 HA61 JA15 

5H029 AJ15 AMOO AM16 CJ02 CJ11 
DJ04 EJ11 EJ12 HJ01 



